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ings  of  others,*  '*  are  compatible  with  Dahl's  hypoth- 
esis. 

We  are  indebted  to  the  Cook  Island  Medical  Service  for 
considerable  help  and  to  the  participants  in  the  surveys. 
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SPECIAL  ARTICLE 


TO  MEET  THE  NATION'S  HEALTH  NEEDS* 
Robert  Q.  Marston,  M,D, 


IT  is  a  high  honor  and  privilege  to  deliver  a  lec- 
ture bearing  the  name  of  one  of  those  remarka- 
ble families  of  New  England  —  families  that  have 
helped  to  shape  the  destiny  of  this  state,  this  region 
and  the  nation  as  a  whole.  Dr.  Joseph  Garland,  in 
his  lecture  to  this  Society  a  few  years  ago,  traced 
this  distinguished  dynasty  through  four  generations, 
from  Dr.  George  Cheyne  Shattuck  1st,  whose  be- 
quest endowing  this  lectureship  was  among  his  many 
outstanding  legacies  to  medicine  in  Massachusetts, 
through  his  grandson.  Dr.  George  Brune  Shattuck, 
who  -appropriately  delivered  the  first  lecture  in 
1890,  to  Dr.  George  Cheever  Shattuck,  a  widely 
known  leader  in  public  health  and  tropical  medi- 
cine. It  was  a  cousin,  Lemuel  Shattuck,  who  founded 
the  American  Statistical  Society  and  issued,  in  1850, 
a  classic  report  on  "A  General  Plan  for  the  Promotion 
of  Public  and  Personal  Health,"  which  helped  lay 
the  foundation  for  the  public  health  movement  in  this 
country. 

I  suspect  that  any  member  of  the  Shattuck  clan 
would  have  had  less  difficulty  than  I  in  gathering 
his  thoughts  about  the  future  of  our  profession. 
Each  has  had  vision  far  in  advance  of  his  time.  And 
each  in  his  own  time  has  demonstrated,  by  the  di- 
versity of  his  public  interests,  the  essential  link 
between  medicine  and  the  broader  currents  of  soci- 
ety that  I  shall  touch  upon  today. 

The  choice  of  a  subject  for  the  Shattuck  Lecture 
before  this  distinguished  Society  should  at  the  very 
least  focus  on  major  health  problems  of  the  times 

•The  Shattuck  Lecture  presented  at  the  annual  meeting  of  the 
Massachusetts  Medical  Society,  Boston,  May  22,  1968  (address 
reprint  requests  to  Dr.  Marston  at  National  Institutes  of  Health, 
Bethesda.  Md.  20014). 


and  also  represent  an  area  of  special  interest, 
thought  and  concern  for  the  speaker.  At  first,  wlien 
I  considered  the  subject,  "To  Meet  the  Nation's 
Health  Needs,"  it  seemed  somewhat  presumptuous. 
In  reviewing  the  list  of  previous  speakers,  however, 
I  found  that  in  1964,  Joseph  Garland  spoke  to  you 
on  the  very  broad  subject  of  "The  Proper  Study  of 
Mankind."  A  selection  from  the  1950's  shows  that 
Leland  McKittrick  spoke  on  "The  Patient."  The 
very  first  lecture,  by  Dr.  George  Brune  Shattuck  in 
1890,  discussed  the  broad  subject  of  "Influenza  in 
Massachusetts";  and  two  years  later  Dr.  James 
Adams  discussed  the  still  more  general  topic  of 
"The  Prevention  of  Disease  in  Mas.sachusetts."  In- 
deed, as  I  look  over  the  list  of  previous  speakers 
and  their  topics  —  whether  it  is  Osier  on  "Tvibercu- 
lous  Pleurisy,"  Gushing  on  "Diabetes  Insipidus," 
Joslin  on  "Diabetes  Mellitus,"  Zinsser  on  "Immu- 
nology," Penfield  on  "Epilepsy,"  Fleming  on  "An- 
tibiotics" or  Ebert,  year  before  last,  on  the  "Gov- 
ernment and  the  Private  Sector"  —  it  is  clear  that 
each  was  talking  in  his  own  terms  about  meeting 
the  nation's  health  needs. 

In  1968  there  is,  I  believe,  a  specific  factor  that 
justifies  such  a  title  as  the  one  I  have  chosen.  This 
factor  is  the  possibility  or  threat,  depending  on  how 
one  looks  at  it,  that  the  nation's  health  needs  will 
be  viewed  in  a  more  highly  organized  fashion,  and 
under  conditiotis  more  likely  to  lead  to  actual 
changes,  than  has  been  tnie  in  the  past.  These  op- 
portunities or  threats  are  not  the  product  of  any  one 
rnind  or  discipline.  They  do  not  grow  out  of  the  de- 
liberations of  any  single  component  of  the  medical 
professions  alone,  or  from  any  segment  of  society 
alone,  or  from  the  federal  Government  alone. 
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This  new  view  of  health  need  is  closely  tied  to 
much  broader  and  more  powerful  trends  and  forces 
than  those  contained  within  the  field  of  medicine. 
Furthermore,  the  reactions  to  such  pressures  to 
meet  the  nation's  health  needs  will  come  from 
many  sources,  both  within  and  outside  the  health 
professions,  both  within  and  outside  the  various 
arms  of  government  —  state  and  local  as  well  as 
federal.  Already  these  pressures  are  generating  a 
strong  motivation  for  changes  —  in  medical  educa- 
tion and  biomedical  research,  in  the  organization 
and  delivery  of  health  services  and  in  the  preven- 
tion of  disease  and  control  of  the  environment. 

Ours  is  a  nation  in  the  process  of  accommodation  to 
swift  and  searching  tides  of  change  in  all  areas  of 
human  concern.  The  expressions  of  this  accommoda- 
tion are  clearly  and  harshly  audible  across  the 
whole  range  of  our  society.  We  hear  them  as  over- 
tones in  this  unusual  election  year;  we  hear  them  in 
the  waves  of  protest  and  counterprotest  in  cities  and 
towns  and  college  campuses.  If  we  listen  carefully 
we  can  also  hear  expressions  of  this  accommodation, 
less  noisy  but  perhaps  more  significant  for  the  fu- 
ture, in  the  changing  of  gears  and  changing  of 
minds  as  society  begins  to  respond  to  these  new 
pressures.  Our  society  is  undertaking  a  serious  re- 
examination of  itself  and  of  the  way  it  governs  itself 
and  of  the  way  it  makes  decisions. 

Over  the  years  and  over  the  centuries,  we  in  the 
health  world  have  enjoyed  relative  immunity  from 
the  political  and  social  currents  swirling  around  us. 
Health  and  medicine  in  a  sense  have  been  consid- 
ered above  the  battle  —  important  to  society  but 
somewhat  removed  from  its  turbulence.  Statesmen 
have  spoken  kindly  and  rather  vaguely  about  health, 
and  our  own  medical  statesmen,  with  a  few  notable 
exceptions,  have  tended  to  speak  with  equal  kind- 
ness and  vagueness  about  society  as  a  whole. 

Now,  however,  it  is  very  plain  that  this  immunity, 
this  divorcement,  is  a  thing  of  the  past.  Whether  we 
like  it  or  not  we  are  involved  to  the  hilt  in  the  so- 
cial dynamics  of  our  time,  and  we  are  sharing  fully 
in  the  pressures  driving  toward  accommodation. 
One  of  your  New  England  medical  statesmen,  Da- 
vid D.  Rutstein,  writes  of  the  "Coming  Revolution 
in  Medicine,"  a  phrase  that  no  one  would  have 
•uttered  above  a  whisper  a  few  years  ago.  A  brilliant 
Negro  physician.  Dr.  Alvin  F.  Poussaint,  delivers  a 
lecture  to  a  medical  audience  on  "The  Dynamics  of 
Racial  Conflict."  A  New  England  Senator,  Edward 
M.  Kennedy,  surveys  and  summarizes  in  a  broad 
sweep  the  entire  range  of  the  health  field  and 
moves  toward  the  development  of  specific  proposals 
for  the  consideration  of  the  Congress.  Another  New 
England  Senator,  Abraham  Ribicoff,  conducts  hear- 
ings that  pose  probing  questions  and  will  require 
searching  answers  on  why  things  are  as  they  are  in 
medical  care  and  how  they  can  be  improved. 

These  four  contemporary  events,  all  of  them  pro- 
ceeding from  a  New  England  base,  are  significant  in 


themselves  and  even  more  significant  as  illustrations 
of  what  is  happening  across  the  country'  and 
throughout  our  national  and  medical  cultures. 
Health  and  medical  care  are  hot  topics  —  not  the 
cool  subjects  for  reflection  that  we  have  known 
them  to  be.  They  are  political  topics.  They  are  stage 
front,  under  the  bright  lights  of  national  attention. 
This  is  a  strange  and  unaccustomed  and  -in  some 
ways  unfortunate  place  for  a  group  of  physicians 
and  scientists  like  us  to  find  ourselves,  but  that  is 
where  we  are. 

The  forces  that  combined  to  put  us  there  have 
been  described  at  great  length  by  many.  Essentially 
they  are  twofold.  The  first  is  the  force  of  the 
scientific  revolution  in  medicine,  which,  thanks  to 
an  unprecedented  national  commitment  to  biomed- 
ical science,  has  spectacularly  increased  our  medical 
capability  in  the  last  few  years  and  will  continue  to 
do  so  at  an  accelerating  rate  far  into  the  ftiture.  The 
second  is  the  force  of  the  social  revolution  with 
respect  to  health  as  an  attainable  condition  of  man. 

Until  very  recently  the  very  best  of  health  care 
for  all  was  viewed  as  an  unrealistic  goal  for  this 
nation.  Other  nations,  particularly  the  socialized 
ones,  have  talked  about  equal  care  for  all,  and  we 
ourselves  have  been  more  than  willing  to  accept  a 
minimal  level  of  care  for  all.  Today,  there  is  a  na- 
tional commitment,  with  very  broad  support,  that 
views  the  best  of  good  health  and  excellence  in 
health  care  as  an  emerging  right  to  which  all  can 
aspire. 

We  physicians  tend  to  have  trouble  widi  this 
widespread  public  clamor  about  the  best  medical 
care  for  all.  On  the  one  hand,  many  of  us  believe  it 
implies  undue  criticism  of  the  medical  profession 
itself,  because  each  of  us  as  an  individual  has  ac- 
cepted the  best  in  care  as  a  personal  mandate 
throughout  his  career.  Secondly,  we  see  it  as  a 
promise  that  cannot  be  fulfilled,  not  only  because  of 
the  limitations  of  resources  and  mechanisms  but 
also  because  the  consumer  himself  has  a  dominant 
role  in  defining  "the  best  of  medical  care"  —  a  role 
we  cannot  and  perhaps  should  not  control. 

Unquestionably,  facing  squarely  the  problems  of 
meeting  the  nation's  health  needs  will  require  a 
degree  of  discomfort.  We  in  the  health  field  will  be 
especially  uncomfortable  —  first  of  all,  because  any 
change  might  suggest  real  or  imagined  deficiencies 
in  the  past  and,  secondly,  because  whatever  we  may 
do  in  the  health  field  will  undoubtedly  fall  short  to 
some  degree  of  the  high  goals  we  seek  to  reach. 
Furthermore,  our  experience  in  universal  delivery- 
of  excellence  is  limited,  and  our  present  knowledge 
and  resources  are  probably  inadequate  to  the  task. 

For  these  and  other  reasons,  tbere  is  some  out- 
right pessimism  about  our  ability  to  meet  the  na- 
tion's needs  in  health,  as  well  as  in  other  fields  — 
more,  perhaps,  than  at  the  depth  of  the  depression 
or  in  the  midst  of  either  of  the  major  world  wars.  In 
part  it  may  be  that  our  social  conscience  is  more 
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rigorous  today  than  it  was  in  those  times.  Certainly, 
the  mechanism  of  demonstrating  and  dramatizing 
social  needs  —  methods  growing  largely  out  of  the 
civil-rights  movement  —  have  become  more  effective 
than  ever  before  in  the  past. 

But  it  is  not  simply  that  we  are  more  appalled 
than  ever  at  Marie  Antoinette's  outrageous  state- 
ment of  "let  them  eat  cake."  We  are  trying  to  move 
beyond  the  basic  necessities  for  food  and  shelter 
and  minimal  health  care  into  the^area  of  health  care 
as  a  foundation  for  self-fulfillment.  And  this  move- 
ment raises  new  problems  for  us. 

How  shall  we  approach  these  problems?  I  have 
no  blueprint,  nor  do  I  believe  that  such  a  blueprint 
exists.  For  any  blueprint  imposed  upon  this  large 
and  complex  nation  would  inevitably  fail  to  meet 
the  differing  needs  of  different  parts  of  the  country 
and  would  not  utilize  the  unique  strengths  of  each 
region  or  locality.  Put  another  way,  I  do  not  believe 
a  federal  or  socialized  system  of  medicine  could  be 
constructed,  much  less  implemented,  to  meet  the 
health  needs  of  this  nation.  Rather,  we  are  chal- 
lenged to  develop  processes  that  take  full  advantage 
of  our  pluralistic  health  resources,  and  we  are  al- 
ready seeing  evidence  of  serious  attempts  in  many 
directions,  stemming  from  many  groups,  which  are 
perceptibly  moving  us  toward  meeting  this  very 
serious  challenge. 

Although  I  shall  direct  my  discussion  primarily  to 
federal  activities,  it  is  important  to  recognize  that 
others  could  speak  equally  well  about  the  changes 
occurring  in  the  voluntary  and  professional  health 
agencies,  in  the  hospital  field,  in  the  business  world 
and  at  the  community,  city,  sLite  and  regional  level. 
Indeed,  with  so  much  going  on  in  so  many  places, 
the  reasonable  question  may  well  be  asked:  What  is 
the  federal  role  in  the  health  field,  and  what  is  it 
likely  to  be  in  the  future?  There  are  some  clear 
answers  in  some  areas.  In  others  some  very  impor- 
tant questions  have  yet  to  be  answered. 

In  the  support  of  biomedical  research,  the  federal 
Government  has  had  and  will  undoubtedly  continue 
to  have  the  dominant  role.  In  medical  education  the 
federal  role  is  of  recent  origin,  but  because  of  the 
serious  financial  plight  of  educational  institutions  in 
the  health  field  federal  support  in  this  area  will 
undoubtedly  grow  in  the  future.  Still  more  recently 
it  has  been  decided,  after  years  of  discussion,  that 
there  is  a  federal  role  related  to  the  purchase  of 
health  services  for  the  aged  and,  jointly  with  the 
states,  for  the  indigent.  In  each  of  these  instances 
the  nature  of  the  federal  role  is  clear  —  support  of 
individual  and  institutional  initiative  in  science  and 
education,  and  a  guarantee  of  payment  for  services 
rendered  to  selected  groups  in  need. 

In  relation  to  the  organization  and  delivery  of 
care,  however,  we  are  definitely  in  the  experimental 
phase.  This  experimental  movement  is  represented 
by  PL  89-239,  the  Regional  Medical  Programs  for 
Heart  Disease,  Cancer  and  Stroke;  PL  89-749,  the 


Comprehensive  Health  Planning  Act  (the  "Partner- 
ship for  Health,"  as  it  is  also  called);  and  the  Na- 
tional Center  for  Health  Services  Research  and  De- 
velopment, established  just  this  past  month.  These 
programs  are  closely  related.  Yet  the  reasons  for 
their  emergence  were  quite  different. 

For  instance,  the  National  Center  for  Health 
Services  Research  and  Development  arose  because 
of  the  clearly  perceived  need  to  bring  together 
within  the  Department  of  Health,  Education,  and 
Welfare  the  various  activities  involved  with  research 
and  development  in  the  health-service  field  and  to 
expand  these  efforts  in  a  systematic  search  for  new 
knowledge.  It  is  a  development  comparable  in  some 
ways  to  the  establishment  of  the  National  Institutes 
of  Health,  some  years  ago,  for  the  parallel  purpose 
of  stimulating  and  supporting  research  in  biomedi- 
cal science. 

The  Partnership  for  Health  program,  the  second 
youngest  of  the  group,  emerged  in  response  to  two 
serious  needs.  One  of  these  was  the  necessity  for 
support  of  comprehensive  health  planning  at  the 
state  and  local  level,  including  activities  usually 
considered  outside  the  health  field  but  closely  re- 
lated to  health  programs.  The  second  was  the  need 
for  increased  flexibility  in  the  joint  funding  of  state 
activities  so  that  resources  could  be  effectively  tar- 
geted on  priority  needs.  This  latter  purj^ose  has 
been  accomplished  by  decategorizing  both  the  for- 
mula and  the  special-project  portions  of  such  sup- 
port. 

The  Regional  Medical  Programs  for  Heart  Dis- 
ease, Cancer  and  Stroke  grew  from  a  concern  witli 
the  relation  of  scientific  advance  to  the  actual  deliv- 
ery' of  health  services.  It  stemmed  from  a  sense  of 
need  to  stimulate  regionalization  so  that- the  best  of 
health  care  could  be  made  available  through  the 
sharing  of  scarce  resources  and  the  extension  of  die 
capability  of  major  centers  to  the  community  at 
large. 

Each  of  these  three  major  new  endeavors,  the 
Regional  Medical  Program,  the  Partnership  for 
Health  and  the  National  Center  for  Health  Ser\ices 
Research  and  Development,  is  heavily  dependent 
on  the  use  of  nongovernmental  consultants  both  for 
policy  determination  and  for  the  actual  distribution 
of  dollars.  Their  work  is  inter-related  with  agencies 
outside  the  federal  Government  at  every  level.  They 
represent  major  new  mechanisms  by  which  the 
Government  will  work  to  carry  out  its  responsibil- 
ities to  help  meet  the  nation's  health  needs. 

Since  I  have  worked  for  the  past  two  years  in 
Regional  Medical  Programs  let  me  cite  a  few  exam- 
ples that  illustrate  how  that  effort,  in  the  words  of 
the  law,  "encourages  and  assists  activities  designed 
at  the  local  level  to  improve  health  care  in  the  re- 
gions." It  has  without  doubt  encouraged  a  dialogue 
and  the  development  of  co-operative  arrangements 
among  existing  institutions  and  organizations. 

As  examples  of  the  kinds  of  co-operative  relations 
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that  are  beginning  to  emerge,  four  hospitals  in  La- 
fayette, Louisiana,  working  with  the  State  Heart 
Association  and  one  of  the  medical  schools,  have 
decided  to  develop  a  high-quality  coronary-care 
unit  in  one  of  the  hospitals,  jointly  funded  and 
equipped,  with  staff  jointly  recruited  and  trained,  as 
an  efficient  means  of  improving  the  care  of  patients 
with  myocardial  infarction  in  that  area.  In  Anchor- 
age, Alaska,  in  response  to  a  need  identified  by  the 
Washington-Alaska  Regional  Medical  Programs,  the 
community  is  raising  funds  for  a  treatment  cen- 
ter to  house  a  high-energy  radiation  source  (pre- 
viously available  only  in  faraway  Seattle),  which 
will  be  operated  as  a  regional  resource  by  the  Prov- 
idence Hospital  of  Anchorage.  In  Nashville,  Ten- 
nessee, the  Vanderbilt  and  iMeharry  medical  schools 
are  collaborating  with  a  neighborhood  health  center 
supported  by  the  Office  of  Economic  Opportunity  to 
provide  comprehensiv  ■  care  to  disadvantaged  fami- 
lies for  whom  such  care  was  never  available  before. 

Efforts  to  bridge  the  gap  between  science  and 
service  are  under  way  in  many  areas.  In  Missouri 
local  physicians  are  testing  the  usefulness  in  patient 
care  of  computer-assisted  and  semiautomated  inter- 
pretation of  electrocardiograms,  drawing  on  the  ex- 
pertise and  facilities  of  the  University  of  Missouri 
and  building  on  previous  work  carried  out  by  the 
Public  Health  Service's  National  Center  for  Chronic 
Disease  Control.  Five  hospitals  in  Salt  Lake  City 
are  working  together  to  explore  computer  applica- 
tion to  clinical  problems.  In  Wisconsin  the  Marsh- 
field  Clinic  has  established  referral  routes  from  five 
hospitals  for  emergency  care  of  patients  suspected 
of  having  pulmonary  embolism. 

Many  other  examples  could  be  cited  —  joint  proj- 
ects in  education  and  training,  demonstrations  of 
patient  care,  frankly  experimental  projects  and  many 
more.  The  important  thing  is  that  new  patterns  of 
collaboration  are  evolving,  and  new  combinations  of 
resources  are  being  applied  to  the  delivery  of  serv- 
ice. The  task  of  Regional  Medical  Programs  is  com- 
plex, and  the  effort  is  very  young,  but  already  it  is 
demonstrating  a  vital  and  enthusiastic  response,  by 
the  nation's  health  resources,  to  an  invitation  for 
innovation. 

Although  the  Partnership  for  Health  legislation  is 
newer  still,  one  can  already  see  the  beginnings  of 
similar  progress  in  this  program  through  the  estab- 
lishment of  statewide  health  planning  agencies,  the 
strengthening  of  existing  area-wide  planning  groups 
and  the  development  of  new  ones,  and  the  training 
of  health  planners.  In  addition,  taking  advantage  of 
the  new  flexibility  in  formula  grants  and  project 
grants,  states  and  communities  are  initiating  high- 
priority  activities  aimed  at  meeting  their  special 
needs. 

The  National  Center  for  Health  Services  Research 
and  Development  is  too  new  to  claim  any  results  to 
date.  It  is  clear,  however,  that  two  major  and  over- 
riding problems  will  be  faced  by  this  as  well  as  all 


federal  programs.  The  first  is  the  problem  of  how  to 
do  better  in  making  care  accessible  to  the  disadvan- 
taged. The  second  is  how  best  to  protect  all  of  us 
from  the  very  rapid  rise  in  health  costs. 

The  current  reorganization  of  the  health  resources 
of  the  Department  of  Health,  Education,  and  Wel- 
fare is  a  matter  of  interest  to  health  groups  through- 
out the  country.  The  fact  that  this  reorganization  is 
taking  place  right  now  is  clear  evidence  of  the 
strength  of  the  forces  for  change  in  health  and  med- 
icine. In  normal  times  this  would  be  a  year  in 
which  no  major  innovations  would  be  anticipated.  It 
is  an  election  year.  It  is  a  year  in  which  budgetary 
conditions  are  particularly  complex  as  the  nation 
seeks  to  respond  to  both  foreign  and  domestic  com- 
mitments while  avoiding  serious  economic  reper- 
cussions. Normally,  therefore,  this  would  be  a  time, 
if  not  of  slowdown,  at  least  of  following  familiar 
patterns.  Instead,  precisely  because  of  the  urgency 
for  change,  the  decision  has  been  made  to  make 
fundamental  alterations  in  the  federal  health  estab- 
lishment. 

Under  the  new  structure,  the  federal  role  in  de- 
veloping professional  health  manpower  has  been 
linked  both  organizationally  and  operationally  with 
the  support  and  conduct  of  medical  research  in  a 
new  and  enlarged  National  Institutes  of  Health.  The 
broad  range  of  programs  related  to  the  organization 
and  delivery  of  health  services  has  been  pulled 
together  into  the  Health  Services  and  Mental 
Health  Administration. 

In  addition  to  the  three  new  programs  previously 
described,  this  new  administration  includes  the 
provision  of  direct  health  services  to  American  In- 
dians and  Alaska  natives  through  a  farflung  network 
of  hospitals,  clinics  and  contractual  arrangenrents; 
provision  of  care  to  merchant  seamen,  and  other 
beneficiary  groups  through  the  Public  Health  Serv- 
ice hospitals;  protection  against  disease  through 
quarantine  activities  and  a  variety  of  eradication  and 
control  programs  in  both  the  chronic  and  communi- 
cable disease  fields;  major  concern  with  the  compli- 
cated problems  related  to  mental  health,  including 
research,  training,  and  the  stimulation  and  support 
of  community  delivery  of  services;  and  maintenance 
and  improvement  of  the  Nation's  system  of  health 
statistics. 

This  is  a  powerful  array  of  forces.  Pulling  them 
together  in  an  operational  context  will  bring  together 
around  the  same  conference  table,  regularly  and  on 
a  continuing  basis,  the  leadership  of  programs 
whose  activities  are  inseparably  interlocked  as  they 
move  in  different  modalities  to  attain  common  goals. 

However,  this  concentration  of  federal  forces, 
authorities  and  mechanisms  can  be  truly  effective 
only  so  far  as  it  assists  and  stimulates  and  supports 
the  far  more  powerful  array  of  forces  and  talents 
throughout  the  nation  —  the  physicians  and  other 
health  professionals,  the  providers  of  services,  and 
ultiniately  the  200,000,000  people  of  the  country. 


524 


THE  NEW  ENGLAND  JOURNAL  OF  MEDICINE 


Sept.  5.  1968 


For  the  essence  of  the  federal  role  in  health  serv- 
ices is  not  direction  but  stimulation.  The  Govern- 
ment can  be  a  definer  of  needs,  an  experimenter,  a 
catalyst,  an  innovator.  Acceptance  of  the  right  to 
health  establishes  beyond  reasonable  doubt  the 
existence  of  governmental  responsibility  to  partici- 
pate in  the  process  of  fulfilling  that  right.  The 
question  among  reasonable  men  is  no  longer 
whether  there  is  a  federal  role  in  health,  but  how  to 
define  that  role  and  how  to  translate  that  definition 
into  action  so  that  the  federal  resources  are  applied 
most  effectively  in  partnership  with  other  resources 
to  meet  the  nation's  health  needs. 

This  job  —  meeting  the  nation's  health  needs  — 
is  the  task  before  us.  Its  scope  exceeds  the  ability  of 
any  one  element  to  do  it  alone.  My  fear  is  not  fed- 
eral medicine  or  socialized  medicine,  but  the  fear 
that  we  will  not  get  the  job  done. 

Thomas  Jefferson,  in  June,  1776,  in  drafting  the 
Declaration  of  Independence,  emphasized  that  he 


was  giving  expression  to  widely  held  views  when 
he  wrote:  "We  hold  these  truths  to  be  self-evident. 
.  .  ."  I  hold  as  self-evident  that  this  Society  and 
the  medical  profession  as  a  whole  are  deeply  com- 
mitted to  meeting  the  health  needs  of  the  nation 
and  that  although  we  face  a  time  of  unparalleled 
challenge  we  also  face  a  time  of  unparalleled  op- 
portunity. This,  if  you  will,  is  a  kind  of  declaration 
of  interdependence. 

There  are  high  hopes  throughout  the  world  that 
we  in  this  country  can  demonstrate  the  same  types 
of  accomplishments  in  health  care  that  we  have 
demonstrated  in  other  areas,  such  as  biomedical 
research.  These  hopes  and  the  expectations  of  our 
own  society  are  so  high  indeed  that  we  must  {i\ce 
realistically  the  possibility  that  the  many  challenges 
may  exceed  our  combined  ability  to  meet  all  of 
them  as  we  should  like  to.  There  has  never  been  a 
greater  opportunity  for  all  to  work  together  for  the 
achievement  of  truly  important  health  goals. 


MEDICAL  PROGRESS 

HOST  DETERMINANTS  OF  RESPONSE  TO  ANTIMICROBIAL  AGENTS  (Continued)* 
Louis  Weinstein,  Ph.D.,  M.D.,  and  A.  Condon  Dalton,  M.D. 


Genetic  Factors 

The  genetic  background  of  patients  may  play  a 
determinant  part  in  the  use  of  some  antimicrobial 
agents.  Although  there  may  be  other  examples  of 
this  phenomenon,  two  outstanding  ones  are  defi- 
ciency of  glucose-6-phosphate  dehydrogenase  (G-6- 
PD)  and  differences  in  the  rate  and  degree  of  he- 
patic acetylation  of  isoniazid.  Both  the  results  of 
treatment  and  the  risk  of  reactions  are  determined, 
in  some  cases,  by  these  genetic  abnormalities.  Fail- 
ure to  recognize  their  presence  may  result,  on  the 
one  hand,  in  rapidly  developing  acute  hemolytic 
anemia,  and,  on  the  other,  in  possible  undertreat- 
ment  of  tuberculosis  or  the  appearance  of  serious 
toxic  manifestations. 

Inactivatlon  of  Isoniazid 

The  rate  at  which  isonicotinic  acid  hydrazide 
(INH)  is  conjugated  and  biologically  inactivated  in 
the  liver  by  combination  with  acetyl  radical  is 
known  to  be  genetically  determined.**'^"  Evans  et 
al.^  treated  484  subjects  with  9.8  mg  of  the  dntg 

•From  the  Infectious  Disease  Service  of  the  New  England  Medical 
Center  Hospitals  and  the- Department  of  Medicine.  Tufts  University 
School  of  Medicine  (address  reprint  requests  to  Dr.  Weinstein  at  the 
New  England  Medical  Center  Hospitals,  171  Harrison  Ave.,  Boston, 
Mass.  02111). 

Supported  by  a  training  grant  (276)  from  the  Institute  of  Allergy 
and  Infectious  Diseases,  National  Institutes  of  Health,  United  States 
Public  Health  Service  (Dr.  Dalton). 


per  kilogram  of  body  weight.  Examination  of  the 
serum  concentrations  six  hours  later  revealed  a  bi- 
modal  distribution.  Those  with  blood  levels  of  less 
than  2.5  mg  per  milliliter  of  active  isoniazid  at  six 
hours  were  considered  to  be  "rapid"  inactivators; 
those  with  quantities  greater  than  this  were  called 
"slow"  inactivators.  Studies  of  families  revealed  that 
slow  acetylation  was  an  autosomal  recessive  trait, 
whereas  rapid  conjugation  was  a  dominant  charac- 
teristic. A  gene  "dosage"  effect  was  suggested  by 
the  fact  that  in  heterozygous  persons,  serum  con- 
centrations in  the  range  between  those  of  "rapid  " 
and  "slow"  inactivators  developed.  The  two  ex- 
tremes of  rates  of  inactivation  were  distributed  in 
about  equal  frequency.  There  was  no  difference  in 
their  frequency  in  Negroes  and  white  persons.  Har- 
ris and  his  colleagues"  found  rapid  inactivation  of 
the  drug  more  frequently  among  Japanese  than 
among  Americans  of  diverse  European  ancestn.. 
Eskimos  appear  to  be  predominantly  rapid  inactiva- 
tors (95  per  cent),  in  contrast  to  Canadians  and  re- 
cent immigrants  from  Europe  (44  per  cent)."  Using 
partially  purified  preparations  of  the  INH-acet>iat- 
ing  enzyme  recovered  from  the  livers  of  "rapid" 
and  "slow"  inactivators,  Jenne"^"  fovmd  them  to  be 
qualitatively  similar.  He  related  the  variation  in  the 
rate  of  conjugation  of  the  dntg  to  differences  in  the 
quantity  of  enzyme  present  within  hepatic  tissue. 
The  significance  of  rapid  inactivation  in  deter- 
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i  PRESS  BRIEFING  -  July  l8,  I968  ' 

Dr.  Robert  Q.  Marston 

I  find  as  I  look  back  over  the  last  three  or  four  years  that  I 
apparently  am  having  increasing  difficulty  holding  a  joh.  However, 
looked  at  another  way  and  more  seriously  I  am  humibled  hy  the  opportuni- 
ties that  have  tumbled  upon  me  during  this  brief  period 'of  time;  first, 
the  dean  of  a  medical  school,  which  was  not  only  at  the  vortex  of  a 
major  movement  in  the  civil  rights  area  but  actually  able  to  respond  in 
a  positive  fashion  towards  assuring  adequate  educational  opportixnities 
and  health  care  without  regard  to  race,  creed  or  color. 

The  second  job — to  establish  a  program  designed  specifically  to 
link  science  and  service  research  and  patient  care,  education  and  treat- 
ment through  the  development  of  the  Regional  Medical  Programs  for  Heart, 
Cancer  and  Stroke. 

The  key  problem  in  la\anching  that  program  was  to  mobilize  the 
existing  talent  and  resources  throughout  the  Nation  to  work  towards  the 
achievement  of  common  goals  of  improving  the  quality  and  availability  of 
health  care. 

As  recently  as  last  Friday,  the  House  of  Representatives  in  floor 
debate  documented  evidence  across  the  co\intry  of  the  successful  beginning 
of  that  program  by  voting  overwhelmingly,  325  to  1,  to  extend  that  pro- 
gram.   It  was  with  great  reluctance  that  I  left  the  job  of  Director  of 
Regional  Medical  Programs  to  face  however  with  considerable  enthusiasm 
the  broader  responsibilities  of  the  newly  established  Health  Services  and 

Mental  Health  Administration  in  April  of  this  year. 
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The  past  three  and  one -half  months  represent  a  unique  experience  In 
my  life.    Within  the  Aiministration  and  outside  of  the  Health  Services 
and  Mental  Health  Administration  there  has  "been  a  sense  that  we  are  now 
in  a  historic  period  of  development  of  improvements  in  the  organization 
and  delivery  of  health  care;  that  this  will  occ\ir  by  building  on  the 
resources  and  talent  existing  throughout  the  country. 

The  problems  are  great  because  the  aspirations  of  the  American  people 
are  great  and  the  potential  for  achieving  them  exceed  any  we  have  experi- 
enced previously. 

By  September  1st,  the  senior  staff  of  the  Health  Services  and  Mental 
Health  Administration,  with  few  exceptions,  will  be  on  board.    The  organi- 
zational strategy  was  displayed  to  key  leaders  in  the  Health  Services  and 
Mental  Health  Administration  only  a  week  ago.    You  will  tinder  stand, 
therefore,  that  my  principal  concern  at  this  time  is  that  this  change  in 
my  position  will  in  no  way  constrain  the  efforts  and  work  which  have  been  _ 
going  on,  not  Just  for  the  last  three  months  but  in  many  instances  for 
years  by  many  people. 

So  you  see  it  is  inevitable  that  I  look  towards  this  appointment  with 
somewhat  mixed  feelings  and  indeed  real  reluctance  once  again  to  leave  an 
area  of  activity  offering  great  opportunities  and  challenges. 

Once  again,  however,  this  reluctemce  in  no  way  decreases  my  sincere 

appreciation  for  the  confidence  expressed  by  Dr.  Lee,  Secretaiy  Cohen  and 

I 

President  Johnson  in  selecting  me  to  succeed  Dr.  Shannon  as  Director  of 
•  the  National  Institutes  of  Health. 
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NIH  has  "been  part  of  my  life  all  of  my  professional  life  as  it  has 
"been  a  part  of  the  life  of  everyone  in  academic  medicine.    The  two  years 
I  spent  as  a  scientist  at  NIH  in  the  early  fifties  and  the  2-^  years  up 
until  last  April  when  I  served  as  Associate  Director  and  Director  of  the 
Regional  Medical  Programs  represent  high  points  in  my  career,  both  in  terms 
of  opportunity  for  effective  work  and  for  outstanding  associations  with 
colleagues.  , 

I  have  felt  it  a  privilege  to  work  with  Dr.  Shannon  and  the  immediate 
staff  of  the  Office  of  the  Director  in  \anusually  warm  and  stimulating 
environment.    During  that  time  I  learned  much  from  them — ^but  now  I  feel 
not  enough — and  I  can  approach  this  new  position  only  with  the  sense  of  awe 
"because  of  the  brilliant  performance  of  Dr.  Shannon  and  of  his  staff  during 
the  major  period  of  growth  of  NIH. 

As  one  looks  to  the  future,  one  can  only  do  so  by  recognizing  the  fact 
that  both  the  national  investment  of  resources  and  talent  and  even  more 
Importantly  the  achievements  of  the  National  Institutes  of  Health  has 
chaji^d  and  will  change .    They  will  change  from  both  decisions  and  actions 
will  arise  in  the  future.    The  ultimate  constraint  on  our  ability  to  affect 
the  health  of  the  people  is  neither  dollars  nor  manpower  but  the  knowledge 

gained  through  research.' 

1 

Furthermore,  before  the  responsibilities  for  education  were  merged  with 
the  responsibilities  for  biomedical  science  this  spring  we  had  as  a  Nation  : 
decided  to  blend  science  and  education  in  our  institutions  of  higher 
learning.    This  blending  has  not  yet  been  consummated  at  the  National  level 
because  the  shortness  of  time  since  the  organizational  change.    However,  I 
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know  there  has  "been  vigorous  staff  work  "by  Dr.  Shannon's  staff  to  prepaxe 
the  stage  for  administrative  decisions. 

Finally,  I  know  Dr.  Shannon  would  agree  that  success  of  NIH  in  the 
past  has  not  been  dependent  only  on  the  activities  carried  out  on  the 
Bethesda  campus.  '  The  far  greater  proportion  of  work,  dollar  expenditure 
and  achievenent  has  been  carried  out  in  the  institutions  throughout  this 
Nation.  A  major  problem  of  the  future  will  be  how  to  insure  the  type  of 
institutional  stability  dxiring  times  of  manpower  and  fiscal  shortages  on 
which  future  success  is  dependent. 
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The  Several  Paths  to  Quality 


Robert  Q.  Marston,  M.D* 


The  invitation  to  present  the  keynote  ad- 
dress at  this  annual  meeting  of  the  Associa- 
tion has  brought  a  deep  sense  of  honor  and 
privilege.  In  agreeing  to  speak  on  the  quality 
of  health  care,  I  also  felt  a  measure  of  confi- 
dence; surrounding  events,  when  I  accepted, 
were  giving  me  a  strong  exposure  to  the  sub- 
ject. Early  this  year  the  Division  of  Regional 
Medical  Programs  held  a  most  successful  con- 
ference-workshop on  the  "Quality  and  Avail- 
ability of  Health  Care  for  Heart 
Disease,  Cancer,  Stroke,  and  Related  Dis- 
eases," and,  in  March,  I  addressed  the  Na- 
tional Health  Forum  on  "A  Resource  for 
Quality  in  Health  Care — Regional  Medical 
Programs."  Indeed,  with  all  that  behind  me,  I 
rashly  agreed  to  submit  a  manuscript  in  ad- 
vance. But  I  did  not  know  of  the  several 
changes  that  would  occur  in  my  own  career. 

Those  changes  within  the  present  year  have 
required  that  I  seek  the  advice  of  wise  and 
concerned  men  and  women  about  how  best  to 
utilize  the  resources  of  Regional  Medical  Pro- 
grams, then  of  the  Health  Services  and  Men- 
tal Health  Administration,  and  now  of  the 
National  Institutes  of  Health.  These  individu- 
als and  groups,  as  well  as  the  recent  literature, 
testify  to  the  view  that  quality  in  health  care 
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can  be  approached  along  several  paths.  The 
Coggeshall  report,  the  Millis  report,  W.  J.  M. 
Butteriield's  recent  book  from  England  on 
Priorities  in  Medicine,  the  report  of  the  Presi- 
dent's Commission  on  Heart  Disease,  Cancer, 
and  Stroke,  and  the  Manpower  Commission's 
report  are  a  few  examples. 

Furthermore,  one  can  see  the  specific  areas 
of  emphasis  in  the  current  attention  to  quality 
by  simply  scanning  the  contents  of  the  two 
meetings  I  mentioned.  At  the  Regional  Medi- 
cal Programs  Workshop,  Carleton  Chapman,  a 
dean,  focused  on  the  relation  of  science  and 
service,  Lester  Breslow,  a  health  official,  on 
the  regionalization  of  health  services,  Dwight 
Wilbur  of  the  AMA,  on  the  development  of 
personal  health  service,  and  a  distinguished 
panel  emphasized  the  special  problerns  of  the 
urban  ghettos  and  the  rural  poor.  The  Na- 
tional Health  Forum  heard  Samuel  R.  Sher- 
man on  quality  in  health  care  from  the  physi- 
cian's standpoint,  Leroy  E.  Burney  on  a  pro- 
gram approach  to  quality,  Leonard  D.  Fen- 
ninger  on  selection,  training  and  organization 
of  manpower,  Vernon  E.  Wilson  on  continuing 
education,  Matthew  McNulty,  Jr.,  on  licen- 
sure or  certification,  Nelson  Cruikshank  on 
consumer  utilization,  Donald  C.  Riedel  on  uti- 
lization review,  Roslyn  Lindheim  on  systems 
use  and  design  in  medical  facilities,  and 
George  T.  R.  Fahlund  on  accreditation  and  li- 
censure. 

Each  of  us  could  construct  his  own  agenda 
for  a  discussion  on  "Quality  in  Health  Care," 
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but  it  would  probably  resemble  closely  the 
program  of  those  meetings.  In  fact,  most  of 
this  audience,  in  one  way  or  another,  has  been 
involved  in  such  discussions  within  the  past 
year  or  two.  Moreover,  we  have  examined  the 
reasons  for  emphasis  on  the  subject  of  quality 
and  quantity  of  health  care,  including  the 
pressures  of  societal  needs,  the  promise  of 
scientific  advances,  and  more  recently,  the 
growing  demands  of  students  for  a  sharper 
focus  on  the  main  issues. 

The  problems  before  us  with  respect  to 
quantity  and  quality  in  medical  care  are  not 
those  of  lack  of  experience,  or  even  lack  of 
mechanisms  for  assuring  quality.  Indeed,  the 
paths  to  quality  are  well  marked  and  well 
tested.  It  is  not  possible,  however,  to  take 
only  one  route,  since  the  paths  intertwine  and 
intersect.  And  those  we  choose  must  enable  us 
to  cope  with  changes  of  great  magnitude — 
changes  in  the  professional  environment  in 
which  we  work,  and  equally  profound  changes 
in  the  social  environment.  Our  essential  prob- 
lem, then,  is  to  apply  our  experience  and 
mechanisms  to  these  changing  opportunities 
and  challenges. 

A  few  years  ago  Dr.  Jack  Masur,  your  gen- 
eral chairman,  said: 

The  quality  of  care  is  strained.  It  is  indeed 
twice  blessed.  It  blesses  the  hospital  that  pro- 
vides it  and  the  patient  who  receives  it.  But 
it  does  not  drop  as  the  gentle  rain  from 
heaven.  The  pursuit  of  excellence  in  the  care 
of  patients  takes  money,  money  and  more 
money.  Quality  care  can  be  bought  at  a  price, 
and  the  man  who  is  sick  and  in  trouble  is  the 
first  to  agree  that  it  is  worth  the  price. 

I  would  add  that  the  paths  to  quality  are 
not  lightly  traveled.  They  demand  system  and 
organization;  they  demand  highly  motivated 
and  superbly  educated  professionals  and  tech- 
nicians working  in  surroundings  that  permit 
and  encourage  the  best.  They  demand  the 
ceaseless  infusion  of  new  knowledge  from  re- 
search laboratories  and  clinical  centers.  Above 
all,  they  require  the  unending  discontent  that 
drives  men  to  experiment,  to  question  the  old 
ways  and  try  new  ones.  I  believe  we  have 
traveled  the  several  paths  of  quality  very  far 
and  very  fast  in  recent  years.  Some  paths 


have  been  more  productive  in  the  past  than 
they  will  be  in  the  future,  and  we  must  seek 
new  and  improved  highways  for  the  years 
ahead. 

In  the  year  1968,  in  this  great  and  some- 
what troubled  country,  there  is  a  deep  dedica- 
tion, on  all  sides,  to  the  improvement  of 
health  care.  The  question  is  how  to  do  it.  And 
the  theme  of  this  meeting  is  ''how  to  do  it."  I 
have  chosen  to  start  the  discussion  by  consid- 
ering three  processes.  The  first  is  the  process 
of  extending  quality  through  association  of  e.\- 
isting  foci  of  excellence  with  broader  endeav- 
ors. A  clear  example  of  this  is  the  basic  ratio- 
nale for  the  Regional  Medical  Programs — 
namely,  that  the  best  patient  care,  by  and 
large,  is  to  be  found  in  association  with  aca- 
demic and  research  institutions  and  ma}-  be 
extended  in  their  regions.  But  in  a  larger 
sense,  that  specialized  competence  should  be 
shared — not  needlessly  duplicated. 

The  second  process  entails  focusing  on  the 
system,  and  I  quote  from  David  Rutstein's 
book  Tlic  Coming  Revolution  in  Medicim  : 

The  answer  will  not  come  merely  from  find- 
ing more  doctors  or  more  nurses,  but  rather 
can  come  only  from  a  comprehensive  systems 
review  of  the  whole  domain  of  health  care 
leading  to  the  interweaving  of  new  skills,  new 
technology,  and  new  managerial  methodologie,- 
into  the  total  fabric.  It  will  call  for  the  build- 
ing of  new  paths  for  the  exchange  of  know- 
ledge among  the  life  scientists,  the  physical 
scientists,  the  doctor,  the  engineer,  and  the 
institutional  administrator. 

The  third  process  is  that  of  improving  qual- 
ity through  research,  on  the  premise  that 
quality  in  health  care  is  primarily  dependent, 
in  the  long  run,  upon  increased  knowledge  and 
its  effective  transmission  through  education. 

Before  focusing  on  these  three  processes, 
however,  we  may  find  it  useful  to  seek  a 
broader  perspective.  I  ask  you  to  turn  with 
me  to  that  remarkable  little  book  The  Firma- 
ment of  Time,  by  Loren  Eiseley.  The  title  is 
from  Shelley: 

The  splendors  of  the  firmament  of  time 
May  be  eclipsed,  but  are  extinguished  not; 
Like  stars  to  their  appointed  height,  they 
climb,  .'\nd  death  is  a  low  mist  which  cannot 
blot  The  brightness  it  may  veil.  When  lofty 
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thought  Lifts  a  young  heart  above  its  mortal 
lair,  And  love  and  life  contend  in  it,  for  what 
Shall  be  its  earthly  doom,  the  dead  live  there 
And  move  like  winds  of  light  on  dark  and 
stormy  air. 

Eiseley  goes  on  to  say  that  man  is  at  heart 
a  romantic.  He  believes  in  the  thunder,  the 
destruction  of  the  world,  the  voice  out  of  the 
whirlwind.  The  human  generations  are  short- 
hved,  and  we  have  difficulty  in  visualizing  the 
age-long  processes  involved  in  the  upheavel  of 
mountain  systems,  the  advance  of  continental 
glaciation,  or  the  creation  of  life.  Later  he 
says: 

A  scientist  writing  around  the  turn  of  this 
century  remarked  that  all  of  the  past  genera- 
tions of  men  have  lived  and  died  in  a  world 
of  illusions.  The  unconscious  irony  in  his  ob- 
sarvation  consists  in  the  fact  that  this  man 
assumed  the  progress  of  science  to  have  been 
so  great  that  a  clear  vision  of  the  world  illu- 
sion was,  by  his  own  time,  possible.  It  is  need- 
less to  add  that  he  wrote  before  Einstein, 
before  the  spread  of  Freud's  doctrines,  at  a 
time  when  Mendel  was  just  about  to  be  redis- 
covered, and  before  advances  in  the  study  of 
radioactivity  had  made  their  impact — of  both 
illumination  and  confusion — upon  this  cen- 
tury. 

Eiseley  continues: 

Certainly  science  has  moved  forward.  But 
when  science  progresses,  it  often  opens  vaster 
mysteries  to  our  gaze.  Moreover,  science  fre- 
quently discovers  that  it  must  abandon  or 
modify  what  it  once  believed.  Sometimes  it 
ends  by  accepting  what  it  has  previously 
scorned.  The  simplistic  idea  that  science 
marched  undeviatingly  down  an  everbroaden- 
ing  highway  can  scarcely  be  sustained  by  the 
historian  of  ideas.  As  in  other  human  affairs, 
there  may  be  prejudice,  rigidity,  timid  evasion 
and  sometimes  inability  to  reorient  oneself 
rapidly  to  drastic  changes  in  world  view. 

.^nd  a  final  quote  from  the  latter  part  of  his 
book: 

In  the  more  obscure  scientific  circles  which 
I  frequent  there  is  a  legend  circulating  about  a 
distinguished  scientist  who,  in  his  declining 
years,  persisted  in  wearing  enormous  pa^dded 
boots  much  too  large  for  him.  He  had  devel- 
oped, it  seems,  what  to  his  fellows  was  a 
wholly  irrational  fear  of  falling  through  the 
interstices  of  that  largely  molecular  space 
which  common  men  in  their  folly  speak  of  as 
i  the  world.  A  stroll  across  his  living  room  floor 


had  become,  for  him,  something  as  dizzily 
horrendous  as  the  activities  of  a  window 
washer  on  the  Empire  State  Building.  Indeed, 
with  equal  reason  he  could  have  passed  a 
ghostly  hand  through  his  own  ribs. 

It  is  important  that  we  maintain  a  proper  per- 
spective regarding  quality  in  health  care. 

Let  me  state  with  Butterfield  that  one  of 
our  first  priorities  is  in  the  mental  attitude  of 
those  working  in  the  entire  range  of  medical 
care  services.  We  need  better  understanding  of 
the  overall  situation  and  the  details  of  our 
own  work.  I  believe  that  improvements  can 
definitely  be  expected  through  processes  envi- 
sioned in  the  Regional  Medical  Programs, 
which  acknowledge  not  only  the  differences  in 
the  goals  and  competences  among  institutions, 
organizations  and  individuals  within  a  region, 
but  also  the  advantages  to  be  gained  by  a 
blending  of  resources  regionally  available  to 
the  providers  of  health  services.  Other  exam- 
ples of  the  principle  of  extension,  or  associa- 
tion, are  to  be  found  in  the  Veterans  .Adminis- 
tration's effective  blending  of  VA  hospitals 
and  academic  institutions  since  World  War  II, 
and  in  the  partial  merger  of  New  York  City's 
community  hospitals  with  the  teaching  hospi- 
tals. Perhaps  the  most  dramatic — but  often 
forgotten — example  is  the  basic  decision  in 
this  country  to  merge  research,  education  and 
services  in  our  universities  rather  than  depend 
primarily  on  the  establishment  of  research  in- 
stitutes. 

The  early  development  of  Regional  Medical 
Programs  emphasized  that  the  target  must  be 
the  needs  of  the  patient  and  the  region,  rather 
than  the  goals  of  the  individual  institution. 
Further,  we  cautioned  from  the  beginning  that 
regional  cooperative  arrangements  cannot,  in 
themselves,  supply  the  substance  of  medical 
care,  nor  can  they  supply  the  broader  deci- 
sion-making processes  in  the  allocation  of 
scarce  resources  between  health  and  non- 
health  demands.  Finally,  the  concept  of  the 
extension  of  quality  by  coupling  is  of  ancient 
origin  in  medicine,  for  it  is  indeed  the  basic 
concept  of  the  preceptorship  in  clinical  medi- 
cine and  graduate  work,  and  of  the  value  of 
peer  judgment,  whether  in  the  C.  P.  C.  or  the 
defense  of  a  Ph.  D.  dissertation. 
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The  second  process  has  to  do  with  the 
whole  array  of  factors  involved  in  the  organi- 
zation and  delivery  of  health  services.  I  have 
spoken  forcibly  in  recent  years  against  the  de- 
velopment of  a  master  plan  for  several  rea- 
sons. We  are  a  large  and  diverse  nation;  our 
knowledge  in  these  areas  is  limited;  but  most 
of  all  we  must  maintain  the  types  of  motiva- 
tion, innovation  and  cooperation  that  are  nec- 
essary for  workable  arrangements. 

The  pressures  for  the  development  of  iden- 
tifiable "health  care  delivery  systems"  are  in- 
creasing. Most  discussions  in  this  area  seek  a 
sharing  of  responsibilities  and  roles  between 
government  and  non-government,  between 
professions  and  consumers.  They  raise  ques- 
tions of  the  balance  of  manpower  between 
those  activities  primarily  dedicated  to  the  pro- 
tection of  public  health  and  those  focusing  on 
the  delivery  of  personal  health  services.  These 
discussions  examine  statements  like  that  of 
George  James  to  the  effect  that  a  single  la- 
borer shoveling  fluoride  into  the  water  supply 
of  New  York  City  probably  does  more  for  the 
personal  dental  health  of  the  city's  inhabi- 
tants than  all  their  dentists.  Such  discussions 
also  point  out  that  we  do  have  some  experi- 
ence, such  as  the  several  excellent  military 
medical  systems,  the  V' A  system,  the  American 
Indian  health  service,  civilian  programs  like 
the  Kaiser  Permanente  Plan  in  California,  and 
health  care  associations  that  are  emerging  at 
state  and  local  levels. 

While  the  commitment  of  Federal  resources 
in  the  area  of  organization  and  delivery  of 
health  services  is  still  limited,  Congressional 
and  Executive  intent  that  the  government  do 
its  appropriate  part  seems  clear.  An  agency 
level  Health  Services  and  Mental  Health  Ad- 
ministration has  been  established  in  DHEW. 
It  includes  three  new  programs  designed  spe- 
cifically to  focus  on  the  problems  of  the  orga- 
nization and  delivery  of  health  services — Re- 
gional Medical  Programs,  the  Partnership  for 
Health,  and  the  National  Center  for  Health 
Services  Research  and  Development. 

Now  I  should  like  to  turn  to  the  third  of 
my  broad  highways  affecting  the  quality  of 
health  care — research  and  education.  Here  my 
task  is  made  so  much  easier  by  the  announce- 


ment last  week  that  Marshall  Nirenberg  had 
been  awarded  the  Nobel  Prize.  I  had  been 
seeking  a  concise  way  to  illustrate  the  pro- 
found change  that  new  knowledge  can  make 
in  our  life  and  thought.  Then,  in  reviewing 
one  of  Dr.  Nirenberg's  papers  published  in 
1967,  I  came  upon  a  paragraph  entitled  "Evo- 
lution of  the  Code."  It  reads  as  follows: 

Fossil  records  of  bacteria  3.1  billion  years 
old  have  been  reported.  The  first  vertebrates 
appeared  approximately  510  million  years  ago, 
and  amphibians  and  mammals,  355  and  181 
million  years  ago,  respectively.  The  genetic 
code  may  have  been  functional  3  billion  years 
ago;  almost  surely  the  code  is  more  than  600 
million  years  old.  Hinegardner  and  Engelberg 
and  Sonneborn  have  suggested  that  the  code 
became  frozen  by  the  time  that  organisms  as 
complex  as  bacteria  had  evolved. 

This  information,  this  understanding  will 
change  the  way  we  think  and  the  way  we  act 
some  time  in  the  future.  Precisely  how  or  when 
these  changes  in  behavior  will  come  about  is 
perhaps  less  important. 

There  is  much  debate  about  our  investment 
in  research  relative  to  other  needs  in  our  soci- 
ety. During  the  early  days  of  Regional  Medi- 
cal Programs,  we  almost  always  started  with 
the  assertion  that  if  we  really  had  to  choose 
between  support  for  Regional  Medical  Pro- 
grams and  support  for  medical  research  and 
education,  M-e  must  choose  the  latter,  for  with- 
out research  and  education,  a  program  to  ex- 
tend the  competence  growing  out  of  scientific 
discovery  would  be  meaningless.  We  do  not 
have  the  opportunity  for  meaningful  and  sig- 
nificant trade-offs  between  research,  education 
and  service! 

There  are  several  reasons  for  this.  First,  the 
time  scale  of  research  makes  such  trade-offs 
inefficient.  Current  biomedical  research  is  al- 
ready so  complex  and  sophisticated  that  we 
can  now  see  before  us  at  any  one  time  several 
parts  of  what  is  now  a  rather  broad  spectrum 
all  called  "research."  Included  are  major  ef- 
forts directed  to  the  development  of  overall 
hypotheses  concerning  biological  phenomena. 
The  extent  to  which  these  will  emerge  within 
a  given  time  is  unpredictable,  but  once  we  are 
able  to  visualize  biologic  phenomena  within 
broad  general  theories,  to  the  degree  that  has 
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been  possible  in  the  physical  sciences,  the  na- 
ture of  research  and  the  application  of  its  re- 
sult will  be  quite  different.  It  is  already  clear 
that  the  biological  scientists  of  the  future  will 
need  a  different  set  of  tools,  particularly  those 
of  mathematics  and  physics,  than  have  suf- 
ficed in  the  past;  and  not  the  least  of  our 
problems  may  be  the  generation  gaps  in  our 
abilit}'  to  assimilate  the  new  tools  that  will  be 
necessary. 

Second!}',  as  we  gaze  across  the  span  of 
biomedical  research  at  any  one  time,  we  see 
also  a  series  of  potential  breakthroughs.  This 
is  apparent  as  one  walks  into  any  laboratory 
and  asks,  "What  are  you  doing?"  Almost 
every  scientists  has  in  mind  the  possibility 
that  if  certain  programs,  certain  experiments 
go  right,  then  the  results  will  yield  insight 
into  a  broad  array  of  problems.  During  a  re- 
cent program  briefing  in  each  of  the  research 
institutes,  I  was  repeatedly  struck  by  the  fact 
that  here  was  an  arra}^  of  activities  which,  in 
six  months,  a  year,  ten  years  will  have  pro- 
found impacts  on  the  direction  of  our  re- 
search, education  and  service. 

Finally,  we  do  see  in  scanning  the  research 
spectrum  the  actual  emergence  of  reasonably 
sure  leads.  Some  examples  of  this  from  the 
past  week  or  so  would  be  work  under  way  in 
Parkinsonism,  in  rubella,  and  in  the  chemo- 
therapy of  cancer.  In  discussions  of  these  still 
unclear  advances,  one  perceives  increasingly 
the  need  to  utilize  the  Nation's  health  re- 
sources in  merged  areas  of  research  and  prac- 
tice. The  very  prospect  of  an  advance  in  the 
treatment  of  Parkinsonism,  for  instance,  will 
lead  to  a  demand  for  more  knowledge  con- 
cerning the  disease — just  as  the  prospect  of 
open-heart  surgery  more  than  a  decade  ago 
led  to  a  need  for  each  practitioner  to  improve 
his  skills  in  diagnosis. 

Similarly,  the  time-phase  in  education  poses 
a  twofold  problem.  First,  there  is  the  long 
length  of  the  educational  process  in  many  of 
the  health  fields.  Secondly,  there  are  the  rapid 

[changes  that  occur  in  medicine.  The  quality  of 
practice  is  dependent  upon  the  ability  to 
adapt  to  changes  through  what  may  be 
broadly  called  "continuing  education."  One  of 
the  main  problems  today  is  that  both  the  or- 


ganization and  delivery  of  health  services  are 
undergoing  a  metamorphosis,  and  the  nature 
of  the  educational  environment  and  processes 
are  being  examined  in  a  way  that  has  not 
been  true  since  Flexner's  time.  Although  these 
two  processes  are  obviously  related,  we  are  al- 
ready far  along  in  the  professional  education 
of  those  who  will  provide  services  in  the  '70  s. 

Another  reason  that  support  of  research, 
education  and  service  is  not  easily  inter- 
changeable is  the  difference  in  magnitude  of 
the  resources  needed  for  each.  If  one  looks 
only  at  dollars,  the  total  cost  of  health  care  to 
the  Nation  is  in  the  order  of  $55  to  $60  bil- 
lion. The  portion  devoted  to  medical  research 
(exclusive  of  training  and  construction)  is 
only  about  $2.5  billion,  or  5  per  cent;  and  the 
Federal  share  of  this  is  about  two-thirds,  or 
$1.6  billion.  While  we  do  not  have  good  esti- 
mates of  the  total  investment  in  education  and 
training  across  the  total  health  field,  the  figure 
is  closer  to  the  $2.5  billion  research  figure 
than  to  the  $55  to  $60  billion  total  figure. 
Thus,  it  is  clear  that  the  need  for  additional 
funds  in  health  services  cannot  be  met  by 
movement  of  dollars  out  of  research  and  edu- 
cation. Even  a  billion  dollars  shifted  to  our 
health  service  bill,  though  ruinous  to  medical 
research  and  education,  would  contribute  little 
to  the  service  problems. 

The  main  point  to  be  made,  however,  in  re- 
gard to  the  relationships  of  research,  educa- 
tion and  service,  concerns  neither  the  shortage 
of  resources  nor  the  problems  of  allocation. 
Rather,  it  has  to  do  with  foreseeing  the  type 
of  health  universe  we  want  for  tomorrow.  If 
indeed  we  should  seek  a  system  for  merely 
dispensing  known  skills  and  knowledge — an 
auctioning  of  available  resources  on  the  basis 
of  current  demands — the  price  will  be  very 
high  in  terms  of  what  could  be  achieved  in  the 
future. 

Research,  education  and  service  exist  as 
complementary  rather  than  alternate  func- 
tions. In  recent  years  support  for  research, 
especially  at  the  Federal  level,  has  been  more 
nearly  adequate  than,  say,  support  for  educa- 
tion. But  we  must  not  deceive  ourselves  that 
we  can  do  more  with  less.  There  are  dangers 
in  any  attempt  to  redeploy  existing  resources 
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to  achieve  a  short-term  goal  here,  a  medium- 
term  goal  there ;  and  there  is  serious  danger  of 
disassembling  a  remarkable  apparatus  de- 
signed to  benefit  the  American  people.  Per- 
haps the  problems  are  seen  most  clearly  in  the 
present  plight  of  our  educational  institutions, 
where  confusion,  some  anger,  and  decreasing 
confidence  mark  enterprises  that  must  be 
maintained  as  basic  resources  for  the  future. 

My  thesis  today  has  been  that  there  are  in- 
deed several  paths  to  quality.  There  are  many 
courses  open  which  will  require  a  variety  of 
talents  and  interests,  and  the  one  that  you  fol- 
low may  not  be  the  one  I  would  choose  to 
spend  most  of  my  time  on.  The  health  profes- 
sions are  service  professions  and  must  be  re- 
sponsive to  the  needs  and  pressures  of  the 
people  of  our  Nation.  On  the  other  hand,  the 
health  professions  have  skills,  insights  and  ex- 
periences— "from  research  to  service" — in- 
volving "quality  and  quantity,"  which  link  us 
to  both  the  past  and  the  future  as  well  as  to 
the  needs  of  today. 

I  have  chosen  to  discuss  three  broad  paths, 
or  processes,  but  I  could  perhaps  have  named 
twenty.  Most  of  the  twenty,  however,  are  en- 
compassed in  these  three.  And  the  opportuni- 
ties presented  in  these  areas  have  been  force- 
fully impressed  upon  me  through  recent,  di- 
rect experience  in  Regional  Medical  Programs, 
in  the  Health  Services  and  Mental  Health  Ad- 


ministration, and  now  in  the  expanded  Na- 
tional Institutes  of  Health. 

I  find  that  I  have  quoted  here  from  experts 
in  the  organization  and  delivery  of  health  ser- 
vices, from  a  poet,  a  philosopher,  and  a  bio- 
chemist. Quality  is  where  one  finds  it.  The  so- 
cial environment,  the  educational  system,  bio- 
medical research — each  in  itself  can  augment 
the  probability  that  quality  will  emerge.  Dur- 
ing this  time  when  we  are  fully  committed  (as 
will  soon  be  brought  out  at  this  meeting)  to 
the  extension  of  quality  in  the  area  of  health 
services,  our  sucess  in  the  long  run  will  de- 
pend not  on  shortcuts  or  gimmicks,  but 
mainly  on  how  well  we  can  change  attitudes. 

Finally,  the  point  that  seems  to  me  the 
most  important  of  all  is  that  we  cannot  pro- 
duce more  with  less — that  the  process  of  bor- 
rowing from  Peter  to  pay  Paul,  or  of  playing 
a  game  of  musical  chairs  in  which  one  re- 
source has  been  removed  or  a  player  added 
each  time  the  music  stops,  can  only  succeed  in 
disrupting  the  impressive  health  organization 
and  mechanisms  that  have  been  built  up  so  la- 
boriously over  generations. 

We  can  be  encouraged  by  the  fact  that  we 
know  much  more  about  the  conditions  re- 
quired for  quality  in  health  care  than  we  have 
been  able  to  apply.  Your  challange  over  the 
next  few  days  is  to  explore  in  depth  how  those 
conditions  can  be  instituted  and  the  potential 
quality  achieved. 
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The  first  Harold  S.  Diehl  Lecture  is  devoted  to  a  review  of  cancer  research 
over  the  past  two  decades  as  contributing  to  our  knowledge  of  basic 
processes  in  human  biology,  and  of  environmental  health  problems. 
On  this  basis  the  implications  of  "categorical  research"  are 
examined  in  the  light  of  current  criticisms. 

CANCER  RESEARCH— A  STUDY  OF  MAN  AND 
HIS  ENVIROr  MENT 

Robert  Q.  Marston,  M.D.,  F.A.P.H.A. 


THE  establishment  of  the  Harold  S. 
Diehl  lectureship  marks  an  important 
milestone  in  the  American  Public  Health 
Association's  long  history  of  contribu- 
tions to  the  field  of  public  health. 
Through  this  annual  event,  sponsored 
jointly  with  the  American  Cancer  So- 
ciety, we  shall  be  able  in  a  modest  way 
to  recognize  Dr.  Diehl  for  what  he  has 
brought  to  all  of  us:  a  strengthened  be- 
lief in  the  potential  of  medicine  to  im- 
prove the  lot  of  man. 

It  has  often  been  said  by  observers 
of  the  American  scene  that  we  demon- 
strate a  genius  for  voluntary  associa- 
tion. High  among  the  nation's  voluntary 
agencies  one  must  rank  the  American 
Cancer  Society,  which  exhibited  great 
wisdom  in  seeking  out  a  medical  edu- 
cator of  Harold  Diehl's  stature.  The 
decade  of  service  he  gave  the  Cancer 
Society,  following  his  retirement  as  dean 
of  the  University  of  Minnesota  Med- 
ical School,  was  particularly  notable  for 
the  agency's  assault  upon  smoking  as  a 
major  threat  to  health. 

The  subject  I  have  chosen  to  discuss 
in  this  initial  lecture  honoring  Dr.  Diehl 
is  "Cancer  Research — A  Study  of  Man 
and  His  Environment."  My  thesis  is  that 
the  accomplishments  of  the  cancer  field 
in  recent  years  are  indeed  best  described 


as  a  contribution  to  human  biology.  My 
purpose  is  to  examine  the  role  of  can- 
cer research — first,  as  a  major  contribu- 
tor to  basic  research,  including  improve- 
ment of  our  understanding  of  the  life 
processes,  and  secondly,  as  a  source  of 
information  concerning  the  alarming 
impact  of  our  environment. 

There  are  lessons  to  be  learned,  not 
only  from  the  unusual  productivity  of 
biomedical  research  in  this  country,  but 
from  the  way  that  we  have  gone  about 
research,  breaking  across  the  barriers 
of  the  disciplines  of  science.  We  can  also 
profit  from  studying  our  methods  of 
supporting  research  through  the  com- 
bination of  voluntary,  governmental, 
university,  research  center,  industrial, 
and  other  resources.  Particularly  perti- 
nent to  this  discussion  is  the  almost 
unique  definition  of  the  categorical  ap- 
proach to  research,  which  grew  first 
from  the  efforts  of  the  voluntary  agen- 
cies in  America,  and  was  then  adopted 
by  the  federal  government,  particularly 
by  the  National  Institutes  of  Health. 

A  Decade  of  Progress 

Today  there  is  much  discussion  of 
the  dangers  of  the  categorical  approach: 
fragmentation,  distortion  of  larger  pro- 


grams,  confusion  in  setting  priorities — 
to  name  only  three  of  the  more  serious 
criticisms.  I  am  quite  as  concerned  as 
anyone  with  such  dangers,  but  my  pur- 
pose here  is  not  to  argue  the  merits  of 
the  categorical  approach.  Rather,  it  is  to 
review  in  a  general  way  the  past  20  in- 
tensive years  of  cancer  research — to  see 
whether  progress  in  the  diagnosis,  pre- 
vention, and  treatment  of  cancer  has  also 
increased  our  understanding  of  the  bi- 
ology of  man  and  the  interaction  of  man 
and  his  environment. 

I  shall  start  with  some  of  the  direct 
effects  of  those  20  years  of  effort.  Dur- 
ing the  great  expansion  of  cancer  re- 
search following  World  War  11,  it  was 
common  to  see  investigators  turn  their 
sights  upon  cancer  itself  and,  after 
frontal  attacks  of  a  year  or  two,  return 
to  basic  research  within  their  disciplines. 
The  base  of  fundamental  knowledge  was 
simply  inadequate  to  cope  directly  with 
cancer  on  all  fronts.  Yet  it  was  clear 
that  every  discipline  of  modern  medical 
science  had  a  role  to  play.  Despite  the 
complexity  of  the  cancer  problem,  there 
have  been  major  advances  that  have  en- 
abled physicians  to  treat  their  patients 
more  effectively.  The  gains  are  reflected 
in  the  over-all  statistics: 

In  the  early  1900's  few  cancer  patients  had  any 
hope  of  cure. 

The  five-year  survival  rate  in  the  early  1930's 
■was  about  one  in  five. 

Ten  years  later,  one  in  four. 

Currently,  about  one  in  three. 

There  are  about  1.4  million  Americans  alive 
today  who,  five  years  after  diagnosis,  show 
no  evidence  of  the  disease. 

And  this  year,  on  the  basis  of  five-year  sur- 
vival, about  190,000  Americans  will  be  saved. 

The  American  Cancer  Society  makes 
a  strong  and  quite  tenable  plea  that 
many  more  lives  be  saved  through 
vigorous  application  of  the  knowledge 
now  available. 

Today  we  have  a  clearer  perspective 
on   the   cancer   problem   arid   a  more 


definite  conception  of  the  needs  and  op- 
portunities. We  are  in  the  process  of 
translating  what  has  been  a  rather  cas- 
ual muZitdisciplinary  alliance  into  a 
broad,  intensive  i/iferdisciplinary  attack. 
For  we  have  reached  the  point  where 
our  knowledge  of  the  characteristics  of 
neoplastic  disease  in  general,  and  of 
certain  cancer  types  in  particular,  per- 
mits the  launching  of  specific  problem- 
solving  programs.  These  include,  for  ex- 
ample, the  special  virus-leukemia  task 
force  of  NIH's  National  Cancer  Insti- 
tute. 

The  types  of  cancer  which  are  prob- 
ably most  vulnerable  to  the  newer 
knowledge  at  hand  are  acute  leukemia, 
Hodgkin's  disease,  Burkitt's  lymphoma, 
lung  cancer,  uterine  cancer,  and  chorio- 
carcinoma. These  diseases  are  either 
preventable,  as  is  probably  the  case  for 
much  lung  cancer,  or  could  be  cured 
in  more  patients  than  are  now  saved, 
as  in  choriocarcinoma  through  the  use 
of  drugs. 

While  there  is  perhaps  more  optimism 
at  present  concerning  cancer  than  we 
have  ever  seen  before,  it  is  also  true  that 
the  magnitude  of  the  problems  to  be 
overcome  is  so  great  that  both  physi- 
cians and  patients  will  undoubtedly  face 
disappointments  as  expectations  re- 
peatedly exceed  our  ability  to  deliver. 
Those  of  us  in  the  health  field  must 
proclaim  often  and  loudly  the  word 
caution ! 

The  second  area  I  wish  to  examine 
is  the  role  of  cancer  research  in  improv- 
ing our  understanding  of  basic  human 
biology.  We  are  not  yet  at  the  point  of 
being  able  to  develop  a  generalized 
theory  of  cancer,  though  some  see  the 
possibility  of  relating  its  etiology  to  the 
phylogenetic  development  of  immune 
processes.  Others  discuss  whether  cancer 
should  be  regarded  as  an  infectious  dis- 
ease— eradicable,  in  the  same  sense  as 
poliomyelitis  has  almost  been  eradicated 
in  America.  And  stiU  others  emphasize 
the  potential  to  develop  cancer  as  an 
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inherent  condition  of  almost  all  cells. 

I  shall  limit  my  discussion  of  the  con- 
tributions of  cancer  research  to  human 
biology  to  an  examination  of  the  con- 
stant process  of  exchange  between  can- 
cer research  and  the  general  field  of 
microbiology,  each  making  many  de- 
finitive contributions  to  the  other  and 
together  carrying  us  to  a  clearer  under- 
standing of  basic  life  processes.  I  could 
have  chosen  to  examine,  of  course,  the 
contributions  that  cancer  research  has 
made  in  the  area  of  genetics,  in  the 
whole  unfolding  of  modem  biochemis- 
try, in  the  impact  of  chemotherapeutic 
trials  on  pharmacology,  or  any  of  a  num- 
ber of  similar  interactions  between  can- 
cer research  and  other  life  science  fields. 

Cancer  research  was  both  the  source 
of  support  and  the  scientific  stimulus  for 
many  of  the  early  tissue  culture  work- 
ers, such  as  Wilton  Earle  at  the  National 
Cancer  Institute  and  George  Gey  at 
Johns  Hopkins.  The  availability  of 
the  techniques  of  tissue  culture  made 
possible  a  revolution  in  microbiology'  in 
the  1950's. 

Today,  many  feel  that  viruses  will  be 
found  responsible  for  at  least  some  hu- 
man and  domestic  animal  leukemiasand 
that  preventive  or  control  measures,  in- 
cluding vaccines,  can  be  developed.  As 
a  result,  much  cancer  research  being 
carried  out  in  this  country  could  be 
termed  "cancer  virolog}-."  Congress,  in 
1964,  provided  supplemental  funds  to 
support  special  programs,  complement- 
ing the  extensive  research  in  this  field 
which  is  financed  through  the  regular 
grants  mechanism.  The  main  objectives 
of  these  programs  are:  (1)  to  devise 
effective  means  for  the  treatment  of  can- 
cer in  man;  (2)  to  determine  whether 
viruses  comparable  to  those  now  known 
to  cause  cancer  in  laboratory  and  do- 
mestic animals  are  causal  agents  of  hu- 
man cancer;  and  (3)  to  develop  an  ef- 
fective vaccine  or  other  means  for  the 
prevention  of  these  diseases  if  such  etio- 
logic  agents  are  revealed. 


Relationship  to  Microbiology 

Microbiologists  began  serious  studies 
on  the  virology  of  cancer  shortly  after 
1900,  following  the  discovery  of  several 
tumor  viruses  in  chickens.  Today,  over 
60  different  viruses  are  known  to  be  cap- 
able of  inducing  cancers  in  every  major 
group  of  animals,  including  subhuman 
primates.  Viruses  or  virus-like  particles 
of  different  types  can  be  detected  in 
patients  with  different  forms  of  cancer. 
Particles  of  one  type  are  similar  to  those 
known  to  induce  leukemia  and  lym- 
phoma in  laboratory  animals.  Particles 
of  another  type  are  similar  in  size, 
shape,  and  chemical  makeup  to  the  classi- 
cal herpes  viruses  of  man,  and  ap- 
parently also  to  a  herpes-type  virus  now 
thought  to  be  associated  with  Marek's 
disease — a  prevalent  form  of  leukosis  in 
chickens.  And  largely  within  the  past 
year,  a  third  particle  similar  to  the 
mouse  mammary-tumor  virus  has  been 
reported  in  human  breast  cancers  and 
in  milk  from  breast  cancer  patients. 

The  importance  of  these  findings  is 
still  unknown.  Thoughtful  scientists 
would  predict  that,  over  time,  some  will 
prove  to  be  red  herrings  as  far  as  their 
causal  relation  to  cancer  in  concerned. 
On  the  other  hand,  it  seems  clear  that 
from  this  type  of  cancer  research  we 
will  proceed  to  a  much  clearer  under- 
standing of  the  relation  of  viruses  to 
man.  If  viruses  are,  in  fact,  responsible 
for  some  of  man's  cancers,  it  may  be 
possible  to  apply  some  of  the  well-de- 
veloped methodologies  of  microbiology 
to  their  control  in  the  future. 

The  property  of  certain  viruses  to 
replicate  selectively  in  animal  tumors, 
and  the  understanding  of  how  bacterio- 
phages replicate  and  destroy  their  host 
cells,  have  stimulated  renewed  investi- 
gations on  the  capabilities  of  viruses  to 
destroy  human  tumors.  In  some  patients 
deliberate  infection  with  such  modified 
virus  preparations  has  led  to  dramatic 
tumor  regressions.  Once  again,  while  it 
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is  not  known  whether  this  information 
will  contribute  to  the  diagnosis  and 
treatment  of  cancer,  the  ability  of 
viruses  to  carry  genetic  information 
into  tumor  cells,  and  to  change  their 
way  of  doing  business,  has  significance 
throughout  the  whole  field  of  human 
biology. 

Another  example  of  the  mutual  rela- 
tionship between  cancer  research  and 
microbiology  is  seen  in  the  potentially 
important  results  of  NIH  investigators 
studying  the  mechanism  of  action  of 
interferon,  an  antiviral  compound  of 
wide  interest  to  scientists  in  recent  years. 
Interferon  is  a  natural  substance  pro- 
duced by  all  mammals,  including  man, 
and  represents  one  of  the  main  defense 
systems  against  virus  infections.  Upon 
being  infected  by  viruses,  man  and  ani- 
mals produce  interferon  which  circu- 
lates through  the  bloodstream  and  con- 
fers resistance  to  the  spread  of  the 
virus. 

There  has  been  an  increasing  effort  to 
develop  noninfectious  materials  that  can 
cause  animals  or  man  to  produce  large 
amounts  of  interferon.  About  a  year 
ago,  scientists  at  Merck  published  re- 
ports that  the  synthetic  double-stranded 
RNA,  polyinosinic-polycytidylic  acid,  or 
poly-IC,  can  cause  animals  to  synthesize 
large  quantities  of  interferon. 

A  program  was  undertaken  at  the 
National  Institutes  of  Health  to  explore 
the  mechanism  by  which  poly-IC  caused 
cells  to  make  interferon.  One  of  the  in- 
vestigators was  moved  by  a  scientific 
"hunch,"  based  on  very  basic  observa- 
tions of  his,  that  the  compound  might 
affect  the  growth  of  cancers.  To  sum- 
marize the  animal  experiments,  eight 
different  kinds  of  cancer  in  mice  were 
examined,  and  the  growth  of  all  eight 
was  inhibited  to  some  degree.  With 
some  types  of  cancer,  the  decrease  in 
growth  and  the  prolongation  of  the  ani- 
mal's life  were  small;  in  others,  ap- 
parent cures  were  effected.  All  of  the 
cancers   tested   were   virus-induced  or 
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transplanted;  thus  no  information  con- 
cerning naturally  occurring  cancers  is 
yet  available. 

The  importance  of  this  work  for  our 
discussion  today  is  twofold.  Here  is  yet 
another  example  of  where  (1)  a  direct 
attempt  to  find  a  cure  for  cancer  is  likely 
to  increase  our  understanding  of  cell 
biology,  and  (2)  this  understanding,  in 
turn,  may  increase  the  potential  for  con- 
trol of  cancer  some  time  in  the  future. 

If  we  turn  now  to  the  contribution 
that  cancer  research  has  made  to  en- 
vironmental health  problems,  we  can 
again  choose  among  a  rich  array  of 
examples.  And  again  the  categorical  ap- 
proach has  led  to  results  that  go  far 
beyond  the  initial  problem  or  disease 
category.  Cancer  research,  in  its  great 
breadth  and  depth,  has  yielded  in- 
formation and  techniques  that  are  open- 
ing new  vistas  in  the  environmental 
health  sciences.  Consider  the  closely  in- 
terwoven areas  of  chemical  carcinogene- 
sis and  epidemiology. 

The  story  of  the  evolution  of  chem- 
ical carcinogenesis  is  a  familiar  one  dat- 
ing from  Pott's  classic  observation  of 
scrotal  cancer  in  chimney  sweeps,  to  the 
present  era  when  scores  of  specific 
chemicals  have  been  identified  as  actual 
or  potential  cancer-inducing  agents.  Epi- 
demiology, a  more  ancient  science,  has 
been  applied  only  in  recent  times  to 
chronic  diseases,  particularly  cancer  oc- 
curring in  specific  occupational  settings. 
Several  cases  in  point  are  bone  tumors 
in  radium  dial  painters,  bladder  cancer 
in  aniline  dye  workers,  and  lung  can- 
cers in  uranium  mining  and  the  asbestos 
industry. 

The  two  disciplines  of  epidemiology 
and  chemical  carcinogenesis  have  served 
as  the  principal  underpinnings  of  a 
monumental  effort  to  elucidate  fully  the 
role  of  tobacco  in  disease  production. 
Although  the  use  of  tobacco  has  been 
a  subject  of  some  controversy  for  hun- 
dreds of  years,  a  conspicuous  associa- 
tion between  smoking  and  lung  cancer 
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was  not  noted  until  our  own  time.  Ob- 
servations in  the  1930's  prompted  an  in- 
creasing number  of  epidemiologic  and 
laboratory  studies,  mostly  conducted 
since  1950.  This  painstaking,  difficult, 
unglamorous  work,  which  has  drawn  on 
the  knowledge  and  skills  of  many  other 
disciplines,  has  served  to  identify  ciga- 
rette smoking  with  the  rising  tide  of 
lung  cancer  and  a  number  of  other  dis- 
eases. 

Perhaps  even  more  importantly,  these 
studies  have  also  served  to  provide  a 
technical  and  conceptual  staging  area  for 
mounting  attacks  on  a  variety  of  other 
health  problems.  It  has  become  increas- 
ingly apparent  that  in  order  to  solve 
these  problems  we  must  call  on  profes- 
sionals in  a  host  of  disciplines  outside 
the  traditional  life  sciences.  These  in- 
clude sociologists,  psychologists,  econo- 
mists, engineers,  physicists,  systems  ana- 
lysts, educators,  and  others  who  under- 
stand and  can  explore  and  influence  the 
diverse  elements  of  man's  environment. 

Our  conception  of  disease  causation 
has  evolved  in  recognition  of  the  fact 
that  multiple  environmental  factors,  en- 
dogenous and  exogenous,  can  play  a 
part,  and  that  differing  elements  of  a 
complex  environment  can  interact  to 
produce  a  variety  of  problems. 

Cancer  research  has  had  a  major  im- 
pact on  the  control  of  the  use  of  drugs, 
stimulated  by  the  understanding  that 
substances  in  widely  differing  categories 
might  be  carcinogenic.  The  development 
of  techniques,  though  still  imperfect,  to 
detect  this  potentiality  has  stimulated 
the  whole  field  of  drug  testing.  In  like 
manner,  the  discovery  that  some  human 
viruses  may  cause  cancers  in  experimen- 
tal animals  and  may  occur  as  contami- 
nants in  tissue  cultures  has  led  to  a  re- 
vision and  reexamination  of  the  con- 
trols needed  in  the  manufacture  of  bio- 
logical products. 

Finally,  the  immediate  and  most 
forceful  evidence  of  the  need  to  explore 
ways  to  control  the  pollution  of  man's 


environment  has  come  through  the 
demonstrations  in  experimental  animals 
of  the  carcinogenic  potential  of  some 
environmental  pollutants.  This  focus  of 
attention  on  the  problems  of  environ- 
mental health  arising  out  of  cancer  re- 
search may  urge  us  to  come  to  grips 
with  the  far  broader  implications  of  a 
soiled  and  deteriorating  environment 
while  there  is  still  time  to  do  something 
about  it — not  only  those  of  us  who  are 
interested  in  research,  but  also  those 
with  responsibilities  in  political,  socio- 
logical, and  philosophical  fields. 

In  summary,  let  me  repeat  that  the 
study  of  cancer  has  prompted  inquiry 
and  yielded  knowledge  in  the  broader 
study  of  man  and  his  universe.  Penetra- 
tion of  the  mystery  of  cancer  has  stimu- 
lated research  on  man's  environment, 
biology,  and  behavior. 

Not  only  have  new  effective  weapons 
against  cancer  emerged,  but  we  now  see 
a  far  clearer  picture  of  what  must  be 
done  to  solve  other  problems  of  health 
and  disease.  We  see  that  the  attack  must 
proceed  on  many  levels,  from  basic  and 
applied  research  to  more  vigorous  pro- 
grams of  education,  motivation  and 
health  service.  Moreover,  the  support 
and  conduct  of  the  attack  on  disease,  as 
in  the  case  of  cancer,  must  be  a  col- 
laborative effort  of  renewed  intensity. 

My  thesis — that  the  study  of  cancer 
is  the  study  of  man  and  his  environ- 
ment— contains  a  broad  principle  appli- 
cable to  the  advancement  of  health 
knowledge.  The  principle  is  this:  that 
our  general  knowledge  of  health  and 
disease  may  be  advanced  by  investigat- 
ing a  particular  disease- — by  the  cate- 
gorical approach.  But  it  is  important  in 
defining  "categorical  approach"  that  we 
take  a  broad  view.  In  focusing  initially 
on  cancer,  bioscientists  have  furthered 
investigation  and  made  valuable  dis- 
coveries about  other  health  problems — 
from  the  most  fundamental  facts  of  life, 
such  as  genetic  transmission,  to  the  in- 
teraction of  man  with  his  environment. 
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In  the  future  we  shall  need  to  ex- 
plore many  ways  of  supporting  biomed- 
ical research  in  this  nation.  It  is  essen- 
tial that  we  find  new  ways  to  give  broad 
institutional  support  to  maintain  the  en- 
vironments in  which  research  and  edu- 
cation can  proceed.  It  is  important  that 
we  consider  all  evidence  in  terms  of 
setting  national  priorities.  And  it  is  im- 
portant that  we  maintain  conditions  in 
which  there  is  easy  communication  be- 
tween disciplines. 

In  making  these  decisions  we  must 
examine  the  evidence  from  time  to  time, 
rather  than  simply  make  assertions.  In 
reflecting  on  cancer  research  as  a  means 
of  furthering  man's  knowledge  of  him- 
self, I  have  become  convinced  that  the 
record  shows  this  entire  experience  to 
have  been  a  most  worthwhile  and  ef- 
fective one. 

I  should  like  to  digress  here  to  make 
some  general  observations  concerning 
current  problems.  There  is  much  talk  to- 
-day  of  crisis  in  medicine.  Frequently 


in  the  search  for  the  causes  of  this 
crisis,  there  is  an  examination  of  the 
areas  of  relative  success  and  relative  defi- 
ciency. At  a  time  of  constrained  budgets, 
at  the  federal  level  at  least,  the  ques- 
tion is  asked  whether  it  is  not  possible, 
in  effect,  to  borrow  from  Peter  to  pay 
Paul — to  take  from  research  to  support 
education,  or  to  take  from  education  to 
support  direct  services. 

While  I  feel  strongly  the  need  to 
change  our  institutions  in  order  to  meet 
more  adequately  the  demands  of  the 
times,  I  am  convinced  we  must  avoid 
the  easy  answers,  the  trade-offs  between 
elements  that  have  a  different  dollar 
magnitude  and  a  different  time  scale. 
We  must  do  it  in  such  a  way  as  to 
match  our  aspirations  for  grand  designs 
to  the  availability  of  resources.  We  must 
add  to  what  we  have  been  doing,  not 
subtract  from  the  areas  of  success.  And 
we  must  be  careful  not  to  dismantle  our 
remarkable  biomedical  research  and 
educational  apparatus. 


Dr.  Marston  is  Director,  National  Institutes  of  Health,  U.  S.  Department  of 
Health,  Education,  and  Welfare,  Bethesda,  Md.  20014 

This  paper  was  presented  before  a  Joint  Session  of  the  American  Cancer 
Society,  the  Public  Health  Cancer  Association  of  America,  and  the  American 
Public  Health  Association  at  the  Ninty-Sixth  Annual  Meeting  in  Detroit,  Mich., 
November  12,  1968. 
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MEDICAL  RESEARCH  FOR  THE  SEVENTIES'*^ 
Robert  Q.  Marston--'- 


Mrs.  Lasker,  Distinguished  Guests,  Members  of  the  Lasker  Award 
Committee,  Mr.  Chairman,  Ladies  and  Gentlemen: 

I  stand  before  you  two  and  a  half  months  after  assuming  the  posi- 
tion of  the  Director  of  the  National   Institutes  of  Health--a  job 
described  by  President  Johnson  as  staggering  and  by  the  Secretary  of 
Health,  Education,  and  Welfare  as  one  with  tremendous  challenges.  Yet 
I  have  found  during  this  brief  time,  experiences  so  heartening,  advances 
so  promising,  and  support  from  all  segments  of  our  society  so  firm  that 
I  want  to  report  to  you  a  most  stimulating  endeavor,  with  tremendous 
potential  even  when  viewed  against  the  background  of  the  remarkable 
accomplishments  of  past  years. 

New  NIH  Responsibilities 

The  National   Institutes  of  Health  is  dedicated  primarily  to  the  con- 
duct and  support  of  research  on  the  major  diseases  of  man.     This  staggering 
task  demands  a  big  organization.     The  NIH  program  has  contributed  to 
every  major  health  institution  in  the  country  and  has  benefited  directly 
or  indirectly  every  citizen.     For  almost  every  medical  advance  in  this 
country  in  recent  years  has  been  supported  to  some  degree  by  NIH  programs. 
In  general,  the  dollar  support  has  been  greatest  in  those  areas  of 
greatest  death  and  di sabi 1 i ty--cardiovascular  disease,  cancer,  arthritis 
and  metabolic  diseases,  neurological  diseases,  allergy  and  infectious 
diseases,  dental  diseases,  and  the  problems  of  child  health  and  human 
development.     Support  is  also  extended  to  research  training,  institutions, 
and  special  resources. 

On  April   1  of  this  year,  two  new  organizations  and  two  new  responsi- 
bilities were  merged  with  the  research  mission  of  the  National  Institutes 
of  Health.     The  charge  is  to  blend  in  a  purposeful  and  effective  way  the 
Federal  Government's  resources  in  medical   research,  education  of  health 
professionals,  and  biomedical  communications.     The  resources  of  the 
Bureau  of  Health  Manpower  and  of  the  National  Library  of  Medicine  will  be 
severely  taxed  during  the  next  few  years  as  they  seek  to  meet  the  urgent 
needs  in  their  fields. 


"Delivered  at  the  Lasker  Award  presentation,  New  York,  N.Y.,  November  21, 
1968. 

""Director,  National    Institutes  of  Health,  U.S.  Department  of  Health, 
Education,  and  Welfare. 
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Contributions  of  Research 

But  our  object  today  is  to  focus  on  the  contributions  of  research. 
Those  of  the  past  and  the  potentials  of  the  future,  owing  largely  to  the 
active  work  or  stimulus  of  individuals  present  in  this  room,  have  created 
a  research  structure  unparalleled  in  history.     It  can  be  truly  said  that 
for  this  generation  at  least,  and  surely  for  the  decade  ahead,  all  man- 
kind is  heavily  dependent  on  the  continued  support  of  American  biomedical 
research  through  the  National    Institutes  of  Health. 

Indeed,  the  two  major  problems  of  the  whole  health  field--the  in- 
creased cost  of  care  and  the  problem  of  service  to  the  d i sadvantaged-- 
wi 1 1  be  affected  to  a  great  extent  by  the  results  of  research.  The 
single  most  important  determinant  of  the  nature  of  the  practice  of  medi- 
cine,  in  the  future  as   in  the  past,   is  clearly  the  progress  of  medical 
sc  i  ence. 

Such  progress  depends,   in  turn,  upon  the  caliber  of  the  people  enter- 
ing research.     I  am  impressed  with  the  evidence  I   see  of  talent  fostered 
in  university  and  other  laboratories  throughout  the  Nation,  and  of  the 
excellence  of  young  investigators  emerging  from  research  training  pro- 
grams and  participating  in  the  formulation  of  broad  policies  and  strategies 
These  are  the  men  and  women  who  must  decide  how  to  explore  the  unknown. 
And  they  are  betting  their  careers,  their  life's  work,  that  the  research 
they  are  doing  is   in  the  right  di rection--that  it  will  pay  off. 

In  early  September,    Institute  by  Institute  told  me  of  progress  along 
three  general  lines. 

Fi rst--toward  a  better  understanding  of  the  nature  of  life  processes. 
An  excellent  example  is  the  work  for  which  Dr.   Khorana  and,  to  speak  with 
pardonable  pride,  our  own  man  Dr.  Nirenberg  are  to  receive  a  Nobel  Prize. 

Secondly,  there  were  reports  of  very  promising  leads,  which  will  pro- 
bably result  in  major  modifications  of  medical  practice  in  the  1970's. 

One  example  is  the  firm  documentation  of  major  risk  factors  in 
coronary  artery  disease,  the  main  cause  of  heart  attacks.     The  major  risk 
factors  are  smoking,  hypertension,  and  high  serum  cholesterol.     All  three 
together  increase  the  risk  of  heart  attack  by  more  than  five  times.  The 
presence  of  only  two  factors  lowers  the  risk  from  this  high  level  to 
about  twice  the  average,  while  the  presence  of  only  one  factor  drops  the 
risk  to  nearly  average. 

We  can  look  forward  to  continued  improvement  in  treating  hypertension. 
The  use  of  cigarettes  seems  to  be  decreasing.     And  field  tests  of  lipid- 
lowering  agents  are  currently  under  way  to  determine  their  potential  for 
preventing  second  heart  attacks. 
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Dental  scientists  now  predict  progress  on  a  number  of  fronts,  such 
as  the  elimination  of  dental  caries  as  a  major  problem  in  the  '70's. 

There  were  reports  of  major  advances  in  the  development  of  artificial 
k  i  dneys . 

A  new  program  to  control  pneumococcal  pneumonia  through  use  of  a 
vaccine  was  announced  yesterday. 

A  virus    infection    in  rabbits  and  a  variety  of  tumors  in  mice  have 
been  controlled  by  inducers  of  interferon,  as  announced  just  last  week 
by  NiH  scientists.     Whether  the  control  of  these  tumors  is  attributable 
to  the  action  of  interferon,  a  natural  defense  against  viruses,  remains 
to  be  determined. 

Application  of  Research  Findings 

A  third  line  of  progress  concerns  the  endeavor  of  the  various  Insti- 
tutes to  make  the  fruits  of  research  available  to  the  patient  without 
undue  delay.     Of  several  possible  examples,   let  me  select  two. 

It  appears  from  the  work  of  George  Cotzias  and  others  that  admin- 
istration of  1-dopa  to  patients  with  Parkinson's  disease  can  be  an 
effective  weapon  in  the  hands  of  the  physician.     Dramatic  improvements 
are  seen,  and  up  to  75  percent  of  patients  are  expected  to  benefit  from 
the  drug.     But  there  are  serious  and  unpleasant  side  effects  and  problems 
of  supply  reminiscent  of  the  early  days  of  penicillin.     To  solve  problems 
of  this  character  without  extraordinary  measures  would  probably  take 
years.     Therefore,  the  National    Institute  of  Neurological   Diseases  and 
Stroke  has  held  meetings  with  an  expert  task  force,  and  will  carry  out, 
within  the  shortest  time  compatible  with  sound  scientific  principles,  a 
cooperative  program  for  testing  1-dopa  and  other  compounds  for  efficacy 
and  safety. 

The  program  will  be  supported  in  some  20  institutions  throughout  the 
Nation.     Further  aims  are  to  determine  any  long-term  effects  of  these 
drugs,  and  to  see  that  an  adequate  supply  of  pure  compound  is  made  avail- 
able to  the  scientific  community  for  further  basic  and  clinical  research. 

Another  interesting  feature  of  the  1-dopa  story  is  that  the  formu- 
lation and  testing  of  the  underlying  hypothes i s--that  1-dopa  should  benefit 
Parkinson's  disease  pat i ents--was  made  possible  by  a  vast  amount  of  basic 
scientific  work  on  nerve  impulse  transmission.     Indeed,  one  of  the 
recipients  of  last  year's  Lasker  Awards,  Dr.  Bernard  B.  Brodie,  contributed 
significantly  to  this  body  of  knowledge  through  studies  of  the  central 
mechanisms  by  which  reserpine  regulates  blood  pressure. 

The  second  example  derives  from  our  growing  ability  to  utilize  re- 
sources rapidly--to  capitalize  on  research  findings.     This  is  seen  in 


progress  towards  the  control  of  German  measles.     First  there  was  an 
exploratory  period  following  the  discovery  of  the  devastating  effects 
of  this  infection  when  it  attacks  women  in  early  pregnancy  and  causes 
congenital  defects  in  the  child.     The  second  phase  was  the  development 
of  an  effective  vaccine.     Tests  of  this  experimental  vaccine  have 
already  been  made  in  this  country  and  abroad  with  quite  encouraging 
results.     We  feel  fairly  confident  that  by  1970,  when  the  next  German 
measles  epidemic  is  expected,  a  safe  and  effective  vaccine  will  be 
ava  i 1 abl e. 

Think  for  a  moment  of  the  implications  of  this  advance.  Everyone 
in  this  room  had  as  a  child  the  normal  childhood  d i seases--mumps , 
measles,  German  measles,  whooping  cough--and  perhaps  scarlet  fever, 
rheumatic  fever,  diphtheria,  and  poliomyelitis.     In  the  1970's,  all  of 
these  childhood  diseases  should  have  disappeared  in  America. 

Concl us  ion 

Today  the  United  States  leads  the  world  in  medical  sciences.  This 
is  not  accidental,  but  rather  a  direct  result  of  painstaking  and 
sometimes  spectacular  research  in  laboratories  and  clinics  across  the 
land.     This  is  a  consequence  of  governmental,   industrial  and  private 
support.     And  it  strongly  reflects  the  visionary,  spirited  and  tireless 
efforts  of  private  citizens,  such  as  those  in  this  room. 

We  have  a  grave  responsibility  to  foster  the  present  apparatus  for 
research  and  education  in  medical  science.     [f  we  continue  to  build 
well  now--and  we  cannot  afford  to  fail  in  this--we  can  look  forward  to 
accelerated  payoffs  in  the  decade  ahead.     There  wilj  be  payoffs  in  a 
deeper  understanding  of  the  basic  processes  of  life;   in. continued  advance- 
ment in  the  control  and  cure  of  disease;  and  in  new  research  opportunities, 
which  are  often  the  most  exciting  results  of  all. 


i 


-H 

cn 


^  SC-.  ? 

THE  EXPANDED  ROLE  OF  THE 
NATIONAL  I.NSTrTUTES  OF  HEALTH* 

(Abstract! 

Robert  Q.  Marston,  M.D."- 

The  role  of  the  National    Institutes  of  Hea 1 th--t rad i t i ona 1 1 y ,  the  con- 
duct and  support  of  medical   research— now  includes  programs  for  education 
of  students  in  the  health  professions  and  occupations  and  for  communication 
of  information  in  the  health  sciences  and  services.     This  has  resulted  from 
a  reorganization  of  the  Department  of  Health,  Education,  and  Welfare  on 
April   1,   1968,  which  assigned  to  NIH  the  Bureau  of  Health  Manpower  (since 
named  the  Bureau  of  Health  Professions  Education  and  Manpower  Training) 
and  the  National   Library  of  Medicine. 

The  responsibilities  and  opportunities  ahead  for  the  expanded  NIH  will 
increase.     We  will  continue  to  conduct  diversified  programs  of  laboratory 
and  clinical   research  in  our  own  facilities;  continue  to  give  broad  support 
to  all  types  of  biomedical   investigation  in  medical  and  dental  schools, 
universities,  and  other  research  centers  throughout  the  country;  and 
strengthen  the  efforts  to  meet  national  needs  in  medical  communications 
and  health  manpower. 

The  coupling  of  the  medical  research  capabilities  of  NIH  with  the  rich 
resources  and  efficient  machinery  of  NLM  and  BHPEMT  has  put  NIH  in  a  unique 
position  for  dealing  with  the  most  pressing  problems   in  the  health  field. 

"Presented  at  the  Annual  Conference  of  the  State  and  Territorial  Health 
Officers  with  the  Surgeon  General,  Washington,  D.C.,  12/11/68. 

""Director,  National    Institutes  of  Health,  U.S.  Department  of  Health, 
Education,  and  Welfare. 
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AN  INTERVIEW  VSWl 

Robert  Q.  Marstopy  iW.M, 


by  MICHAEL  LESPARRE 


The  new  director 

oftlte  National  Institutes 

of  Health  discusses 

plans  and  prohleuis 

of  the  world's  largest 

biomedical  research  complex 


ROBERT  QuARLES  Marston,  M.D.,  has  had,  since 
Sept.  1,  1968,  the  awesome  task  of  directing  the 
National  Institutes  of  Health.  His  principal  domain  is 
a  300-acre  campus  in  Bethesda,  Md.,  a  suburb  of  the 
nation's  capital,  on  which  are  clustered  hundreds  of 
laboratories,  a  516-bed  clinical  research  facility  known 
as  the  Clinical  Center,  and  the  National  Library  of 
Medicine.  His  staff  consists  of  approximately  11,000 
full-time  scientists  and  supportive  workers.  His  cur- 
rent budget  of  $1.6  billion  includes  the  federal  funds 


allocated  for  intramural  studies,  and  grants  made  for 
research  to  universities,  medical  schools,  hospitals, 
clinics,  and  other  nonprofit  research  and  teaching 
institutions. 

So  gigantic  are  the  responsibilities  that  befall  the 
NIH  director  that  President  Lyndon  B.  Johnson,  a 
man  comfortably  attuned  to  bureaucratic  complexity, 
has  described  the  job  as  "staggering."  The  assign- 
ment, however,  could  scarcely  be  less  than  that.  The 
eight  constituent  units  of  NIH  are  charged  with  the 


conduct  and  support  of  research  on  the  major  dis- 
eases of  man.  Recently,  through  the  administrative 
addition  to  NIH  of  the  Bureau  of  Health  Manpower 
and  the  National  Library  of  Medicine,  NIH  also 
became  responsible  for  the  federal  government's  in- 
terest in  biomedical  communications,  and  the  educa- 
tion of  health  professionals. 

Dr.  Marston  has  had  eight  predecessors,  the  most 
recent  being  James  A.  Shannon,  M.D.,  who,  after  13 
years  of  service,  retired  from  NIH  to  become  a  con- 
sultant to  the  National  Academy  of  Sciences.  All 
NIH  directors  have  been  physician-researchers  of 
distinction  and,  while  different  in  personality,  have 
shared  the  capacity  to  think  big  and  dream  expan- 
sively, yet  maintain  the  calmness  that  is  the  hallmark 
of  the  scientific  mind. 

Dr.  Marston  is  no  exception.  As  the  new  director 
of  the  world's  largest  agency  to  administer  biomedical 
research,  he  is  less  impressed  by  the  size  of  the  or- 
ganization or  by  his  task  than  by  NIH  potentials. 
Mindful  of  budget,  he  turns  to  published  references 
or  to  an  aide  when  queried  about  the  dollar  volume 
of  specific  research,  but  he  calls  for  no  additional 
resources  in  discussing  the  major  risk  factors  of  coro- 
nary artery  disease;  human  development;  or  the 
meaning  to  families  when  in  the  1970s,  as  he  predicts, 
all  of  the  major  childhood  communicable  diseases  will 
have  been  brought  under  control  in  the  United 
States.  To  him,  the  future  possibilities  at  NIH  are  the 
romance  of  his  assignment:  major  advances  in  the 
development  of  artificial  kidneys;  a  program  to  con- 
trol pneumococcal  pneumonia  through  the  use  of  a 
vaccine;  the  likelihood  that  dental  caries  as  a  major 
problem  can  be  eliminated  in  the  1970s;  the  timely 
development  of  a  safe  and  effective  vaccine  to  control 
German  measles  that  will  head  off  the  epidemic  ex- 
pected in  the  following  year. 

A  youthful,  modest  man  who  smiles  readily,  Dr. 
Marston  is  a  graduate,  class  of  '47,  of  the  Medical 
College  of  Virginia,  his  home  state.  As  a  Rhodes 
scholar  with  a  soft  Virginia  accent  he  still  retains, 
he  worked  with  Nobel  Prize  winner  Howard  Florey 
at  Oxford,  England,  until  1949,  then  served  an  intern- 
ship at  Johns  Hopkins  Hospital  and  a  year's  resi- 
dency at  Vanderbilt  University  Hospital  in  Nashville. 
When  he  joined  the  NIH  staff  in  1966  as  director  of 
the  division  of  Regional  Medical  Programs,  he  was 
not  yet  43  but  had  been  dean  of  the  medical  school 
of  the  University  of  Mississippi  for  five  years  and,  for 
one  year,  vice  chancellor  of  the  university  as  well. 
These  are  but  bench  marks  in  20  years  of  study,  ad- 
ministrative work,  teaching,  and  writing  and  pub- 
lishing. 

Early  in  1968,  to  the  regret  of  the  many  who 
worked  with  him  in  establishing  RMP  and  in  gain- 
ing professionl  endorsement  for  the  program.  Dr. 
Marston  was  named  administrator  of  the  new  Health 
Services  and  Mental  Health  Administration.  It  was 
from  this  post,  held  only  for  a  few  months,  that  he 
was  called  upon  to  direct  NIH.  He  dismisses  lightly 
the  suggestion  that  his  diplomacy  was  the  key  to  the 
gains  achieved  in  RMP.  If  he  is  diplomatic,  good — 
so  be  it. 

His  primary  concern  for  today  and  for  tomorrow, 


a  topic  to  which  he  hastens,  is  the  impact  of  research 
on  human  life.  He  holds  firmly  that  the  two  major 
problems  of  the  health  field — the  increased  cost  of 
care  and  the  problem  of  providing  service  for  the 
disadvantaged — will  be  affected  directly  by  scientific 
breakthroughs.  It  was  in  this  context  of  research  as 
a  vital  force  in  our  society  that  Dr.  Marston  made 
the  following  comments  in  his  office.  Human  re- 
sources, more  than  money,  he  said,  are  leading  deter- 
minants in  the  application  of  research  findings,  and 
it  is  on  these  resources  that  he  bases  his  optimism 
and  confidence  for  the  future. 

Dr.  Marston,  as  director  of  NIH  for  only  a  few  months, 
what  are  some  of  your  earliest  impressions,  and  some  of 
the  objectives  that  you  foresee  in  your  administration? 

I  have  really  been  at  NIH  for  a  considerably 
longer  period,  so  my  observations  of  recent  months 
are  simply  from  a  different  vantage  point.  I  worked 
as  a  scientist  here  in  the  early  fifties.  I  was  part  of 
the  advisory  structure  for  another  five  years,  and  an 
associate  director  for  almost  three  years,  so  my  pres- 
ent assignment  is  related  to  considerable  previous 
NIH  experience. 

The  first  things  I  have  had  to  give  attention  to  are 
the  organizational  changes  that  took  place  last  April. 
The  overall  activity  of  NIH  was  broadened  to  include 
the  Bureau  of  Health  Manpower  and  the  National 
Library  of  Medicine.  Although  my  predecessor,  Dr. 
Shannon,  had  initiated  the  appropriate  staff  work, 
the  organizational  steps  had  not  yet  been  taken  for 
administering  the  new  changes.  Today,  NIH  is  respon- 
sible not  only  for  federal  health  research  but  for 
education  and  biomedical  communication  as  well. 

The  second  order  of  business  for  me  was  to  discuss 
program,  opportunities,  and  progress  with  each  of 
the  NIH  units.  This  was  a  very  valuable  experience 
in  terms  of  reassurance  about  the  soundness  of  the 
operation  and  in  getting  a  grasp  of  the  excitement  in 
these  various  areas.  1  found  it  very  stimulating  and 
the  potential  greater  than  I  had  imagined. 

I  think  one  of  the  problems  of  highest  priority  is 
to  be  sure  of  the  identification  of  NIH  as  an  agency 
concerned  with  helping  people.  In  recent  years,  some 
of  the  public  and  some  of  the  professions  have  seen 
the  growth  of  NIH  in  terms  of  size  and  dollars.  They 
have  little  concept  of  how  the  dollars  are  being  spent 
or  what  NIH  is  responsible  for  doing  toward  the 
public  good.  This  story  must  be  understood. 

What  are  you  doing  specifically  to  bring  a  better  under- 
standing of  the  nature  of  the  Institutes  and  to  dispel  the 
myth  of  a  large,  not-quite-human  agency? 

As  the  NIH  programs  have  increased  in  number 
and  scope,  and  as  the  appropriations  to  support  those 
programs  have  increased  in  size,  we  have  acquired  a 
greater  responsibility  for  public  accounting  of  our 
stewardship  of  public  funds.  To  do  this,  we  must  take 
greater  initiative  to  reach  the  many  publics  that  can 
profit  from  the  product  of  our  work — new  knowledge. 
Dr.  Shannon  last  summer  appointed  a  top-level  group 
to  work  on  this,  and  as  a  result,  a  number  of  new 
approaches  are  being  used  to  meet  our  responsibilities 
in  this  area. 


Do  you  see  the  National  Library  of  Medicine  as  being 
the  clearinghouse  of  all  such  information? 

No,  the  problem  is  not  that  simple.  I  think  public 
information  concerning  a  program  has  to  be  fairly 
close  to  that  program.  In  the  case  of  the  rubella  vac- 
cine, however,  it  has  been  necessary  to  coordinate 
activities  at  several  levels — among  the  people  at  the 
Communicable  Disease  Center,  the  Institute  of  Infec- 
tions and  Allergic  Diseases,  and  the  Division  of  Bio- 
logics  Standards.  Information  people  and  those  work- 
ing in  programs  have  been  involved.  On  the  other 
hand,  the  National  Library  of  Medicine  is  more 
broadly  the  focus  for  biomedical  communication.  Its 
responsibility  in  its  long  history  "has  been  the  ex- 
change of  information  among  professionals. 

Do  you  consider  as  a  primary  problem  in  the  field  the 
time  lag  between  research  findings  and  the  application 
of  those  findings  in  health  care  institutions? 

Yes,  and  the  National  Library  of  Medicine  in  re- 
cent years  has  had  to  make  very  important  decisions 
in  this  regard,  among  them  that  a  library  has  respon- 
sibilities beyond  being  a  repository  of  information, 
and  that  it  does  have  a  role  in  the  specific  distribution 
of  that  information.  This  is  a  vital  function  and  one 
that  will  require  much  of  Dr.  Cummings'*  and  other 
individuals'  attention  at  the  library. 

But  it's  not  always  a  matter  of  information  lag. 


Probably  the  greatest  handicap  is  the  scarcity  of 
trained  people.  If  an  area  doesn't  have  a  hospital,  or 
a  physician,  or  a  nurse,  then  this  can  be  the  primary 
block.  The  human  resource — the  trained  persons — 
can  be  the  greatest  problem  in  making  research  find- 
ings available.  Identifying  the  human  resources  is, 
of  course,  the  responsibility  of  the  Bureau  of  Health 
Manpower,  now  a  part  of  NIH. 

It  is  obvious  from  some  of  your  recent  statements  that 
you  have  lost  none  of  your  interest  in  the  Regional  Medi- 
cal Programs.  Does  your  present  NIH  assignment  have  a 
relevance  to  RMP  that  will  permit  your  continuing  partici- 
pation in  the  program? 

I  am  pleased  to  say  yes.  Many  of  the  problems  of 
the  Regional  Medical  Programs  cross  over  categori- 
cally with  the  problems  of  the  Institutes,  so  I  look 
forward  to  a  productive  and  healthy  liaison  with 
RMP. 

Do  you  have  a  theory  as  to  why  hospitals  have  not 
become  more  involved  in  Regional  Medical  Programs? 

RMP  as  a  program  started  out  to  fit  the  needs  of 
many  different  groups  and  interests.  It  is  difficult  to 
convey  at  the  local  level  the  concept  that  this  pro- 
gram was  not  designed  to  meet  the  specific  needs  of 


•Martin  M.  Cummings,  M.D.,  director,  National  Library  o£ 
Medicine. 


the  hospital,  of  the  physician,  or  of  the  medical 
school,  but  to  meet  the  needs  of  a  region.  Hospitals 
wanted  to  know  how  RMP  would  help  them.  But  the 
program  wasn't  designed  to  do  that.  It  was  designed 
to  help  the  health  resources  in  an  area  become  more 
effective. 

The  AHA  conference  on  Regional  Medical  Pro- 
grams held  in  Chicago  last  June  addressed  itself  pre- 
cisely to  this  question  and,  in  fact,  was  organized 
because  hospital  leaders  were  concerned  about  par- 
ticipation. The  conference  pointed  to  ways  for  in- 
creased participation  in  the  program  and  showed  that 
in  some  parts  of  the  country  hospitals  were  deeply 
involved,  whereas  in  others  they  were  not  involved 
at  all. 

What  do  you  think  is  lilcely  to  happen  in  such  programs 
as  RMP,  Comprehensive  Health  Planning,  and  Hill-Burton, 
that  share  a  concern  about  planning — are  these  pro- 
grams ever  likely  to  converge  or  be  coordinated  in  some 
way? 


This  is  a  complex  question.  We  must  consider  not 
only  the  appropriate  role  of  the  federal  government, 
but  also  that  of  local  government,  of  hospitals,  and 
of  the  private  sector  of  the  community.  All  of  these 
programs,  we  must  remember,  are  designed  for  dif- 
ferent goals,  and  it  is  still  an  open  question  as  to  the 
extent  of  combining  their  functions  into  a  single 
entity.  I  had  the  choice  of  whether  to  bring  RMP 
and  Comprehensive  Health  Planning  together  admin- 
istratively when  I  was  administrator  of  the  Health 
Services  and  Mental  Health  Administration,  and  after 
talking  to  many  people  I  decided  if  there  was  a  prob- 
lem before  one  did  that,  there  would  be  a  problem, 
perhaps  even  greater,  afterward.  The  more  natural 
move  seemed  to  be  to  bring  together  the  Division 
of  Chronic  Disease  Programs  and  the  Regional  Medi- 
cal Programs.  On  the  other  hand,  the  comprehensive 
health  legislation  seemed  to  fit  in  more  naturally 
with  programs  in  medical  care  administration.  These 
are  now  in  the  Community  Health  Service,  a  com- 
ponent of  the  Health  Services  and  Mental  Health 
Administration. 


What  do  you  feel  hospitals  should  do  to  provide  cre- 
ative leadership  in  behalf  of  Regional  Medical  Programs? 

The  problem  is  that,  in  addition  to  taking  a  broader 
community  view,  hospitals  have  so  many  other  prob- 
lems such  as  new  ground  rules  for  Medicare,  rising 
costs,  and  the  rapid  shifts  in  hospital  staffing.  Their 
attention  is  drawn  primarily  to  their  own  internal 
problems,  but  at  the  same  time  they  have  been  asked 
to  participate  more  broadly  in  area  programs.  The 
basic  message  is  that  all  providers  of  health  services 
must  now  take  a  rational  look  at  the  concept  of 
community  rather  than  individual  resources  and  assist 
in  the  search  for  solutions  to  areawide  problems  of 
many  kinds.  If  hospitals  compete  with  each  other 
regardless  of  the  community  need,  as  some  have 
tended  to  do  in  the  past,  then  we  are  going  to  have 
real  problems.  Leadership  must  begin  with  an  ap- 
praisal of  community  needs  and  the  hospital's  role 
as  part  of  the  total  community. 

To  return  to  the  more  basic  objectives  of  NIH,  Dr. 
Marston,  in  your  opinion  is  there  too  much  duplication  of 
research  in  the  biomedical  sciences? 

First  of  all,  it  would  be  unfair  to  assume  that  dup- 
lication is  necessarily  bad.  I  remember  a  lecture 
given  here  by  Dr.  Albert  Sabin,  who  was  responsible 
for  the  live  polio  vaccine  breakthrough,  when  he 
spoke  of  the  role  of  viruses  as  a  possible  cause  of 
cancer.  About  one-fourth  of  his  lecture  was  related 
to  the  fact  that  he  was  unable  to  duplicate  the  find- 
ings of  another  investigator.  But  in  searching  out 
why  he  was  unable  to  duplicate  such  findings,  he  un- 
covered the  importance  of  genetic  purity  in  animals 
in  these  experiments.  In  addition,  he  defined  the 
specific  physiological  conditions  necessary  for  the 
production  of  cancer.  So  had  it  not  been  for  some 
duplication  of  work,  several  major  steps  in  the  study 
of  the  relationship  of  viruses  to  cancer  would  have 
been  missed. 


Much  progress  comes  through  such  efforts  to  under- 
stand why  two  investigators  or  two  laboratories  get 
different  results.  It  seems  to  me  that  the  best  assur- 
ance we  have  that  there  will  not  be  useless  duplica- 
tion is  the  fact  that  researchers  are  really  betting 
their  careers  and  their  lives  against  the  results  of 
their  work.  An  investigator  surely  won't  waste  three 
years  of  his  life  if  he  can  help  it. 


associations,  scientific  institutions  and  professional 
organizations.  There  have  been  very  close  relation- 
ships pver  the  years  between  the  American  Cancer 
Society,  for  example,  and  the  National  Cancer  Insti- 
tute, between  the  American  Heart  Association  and 
the  National  Heart  Institute,  and  the  endocrine  so- 


What  about  the  dollar  volume  of  research?  Did  the 
congressional  budget  cutbacks  of  last  year  impede  bio- 
medical studies  appreciably  or  reduce  their  number? 

Yes.  Actually,  there  has  been  no  increase  in  the 
number  of  NIH  research  grants  since  1963,  in  spite 
of  an  increase  in  total  dollars.  There  are  several  rea- 
sons— the  element  of  inflation,  for  one;  another  is  the 
increasingly  complex  instrumentation  and  equipment 
that  are  required,  and  frequently,  as  the  research 
becomes  more  sophisticated,  the  team  must  become 
larger.  Also,  there  is  a  tendency  now  to  group  grants 
together,  which  tends  to  create  a  greater  sense  of 
stability — the  researcher  is  more  secure  in  working 
on  one  phase  of  a  larger  effort,  for  example,  than 
with  a  small  grant. 

As  a  result  of  the  cutback,  we  have  negotiated  de- 
creases with  investigators  in  areas  that  in  the  past 
have  been  more  or  less  immune  from  cutbacks — the 
so-called  "moral  commitments,"  for  instance.  All  such 
negotiations  have  required  the  approval  of  the  insti- 
tutions involved,  and  the  decrease  has  averaged  about 
15  per  cent.  Whether  we'll  have  to  continue  at  that 
level,  I  don't  know,  but  the  added  restriction  is  bound 
to  have  a  very  serious  effect  on  institutions,  because 
a  broader  base  is  needed  for  expansion  in  the  number 
of  medical  schools,  dental  schools,  and  other  educa- 
tional programs  and  because  of  the  current  atmos- 
phere of  uncertainty. 


Is  there  anything  to  the  belief  that  the  growth  of  fed- 
eral research  efforts,  evident  in  the  growth  of  NIH,  tends 
to  diminish  private  research  and  enterprise? 


In  making  general  purpose  research  grants,  we 
have  given  due  credit  to  institutions  conducting  pri- 
vate research,  but  without  startling  success  in  terms 
of  increased  private  research  efforts.  To  answer  the 
question  more  directly,  there  is  no  doubt  that  fed- 
eral ventures  in  research  have  grown  more  rapidly 
than  nonfederal.  But  nonfederal  sources  have  grown 
in  all  areas  as  well. 

Since  1948,  federal  research  has  increased  in  dollar 
volume  from  $50  million  to  $1.6  billion;  the  nonfed- 
eral sector  of  research  in  this  country  has  grown 
from  $74  million  to  nearly  $1  billion  in  the  same 
period.  One  might  conclude  that  there  are  so  many 
research  needs  in  the  biomedical  aspects  of  health 
that  private  agencies  and  foundations  have  never  had 
trouble  in  finding  useful  projects  to  support. 

Have  there  been  notable  cooperative  efforts  among 
federal  and  nonfederal  research  programs? 

The  whole  history  of  NIH  reflects  remarkable  co- 
operation with  private  foundations,  voluntary  health 
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cieties  and  the  National  Institute  of  Arthritis  and 
Metabolic  Diseases.  But  the  most  striking  evidence 
of  cooperative  effort  is  that  almost  all  the  work  of 
the  NIH,  with  the  exception  of  the  intramural  pro- 
gram, is  done  through  the  private  sector. 

One  must  remember  that  the  impact  of  research 
and  research  training  on  both  education  and  service 
has  always  been  the  greatest  determinant  of  the  na- 
ture of  the  practice  of  medicine.  A  breakthrough  such 
as  penicillin  dramatically  changes  the  way  in  which 
medicine  is  practiced.  In  the  same  way,  patient  moni- 
tors in  intensive  care  units  are  the  reasons  we  have 
ICUs,  not  the  other  way  around,  Hence,  there  is  a 
need  for  cooperative  liaison  with  providers  of  ser- 
vice and  research  efforts  that  are  joint  ventures  be- 
tween federal  and  nonfederal  agencies. 

NIH  is  conducting  clinical  research  in  which  patients 
are  involved.  Do  some  of  these  projects  result  in  new 
organizational  and  administrative  arrangements  within 
institutions? 

Yes,  without  question.  Throughout  the  United 
States  there  are  some  94  general  clinical  research 
units  involving  patients  in  geographically  identifiable 
areas  of  hospitals.  These  units  have  a  number  of 
fall-out  advantages,  among  them,  for  example,  ex- 
ceptional training  possibilities  for  a  whole  array  of 
personnel  who  make  up  the  hospital  team,  ranging 
from  specialized  techniques  for  diet  preparation,  to 
nursing,  to  the  training  of  interns  and  residents.  These 
units  have  made  contributions  far  above  their  re- 
search contributions,  the  reason  for  their  being.  They 
also  create  problems,  of  course,  because  they  are  dif- 
ferent from  other  areas  or  departments  of  the  hos- 
pital. It  simply  is  impossible  to  introduce  radical 
change  in  a  rcund-the-clock  operation  without  cre- 
ating problems. 

In  clinical  research  you  see  opportunities  for  better 
design  and  for  better  care  in  a  group  of  individuals 
who  otherwise  probably  would  not  have  been  in  the 
hospital.  They  may  be  there  for  a  long  time,  perhaps 
many  months,  and  this  raises  a  whole  host  of  prob- 
lems about  the  conditions  required  for  their  care. 
The  experience  with  such  patients  has  application  in 
all  hospitals  that  provide  prolonged  care  in  a  pro- 
tective environment  where  patients  may  not  be 
acutely  ill  and  are  able  to  maintain  varying  degrees 
of  physical  independence.  As  an  example,  the  treat- 
ment of  the  leukemias  and  lymphomas  has  raised 
conceptual  problems  of  what  is  the  best  environment 
for  patients  with  these  disorders. 

A  corollary  development  resulting  from  the  clini- 
cal research  program  is  the  exploration  of  how  we 
can  do  a  better  job  without  keeping  certain  patients 
in  hospitals.  Few  would  argue  against  the  need  for 
exploration  here.  Also,  there's  the  concept  of  the  core 
laboratory  in  clinical  research,  bringing  a  different 
order  of  exactness  in  the  matter  of  tests,  the  results 
of  which  are  of  primary  concern  in  research  but,  be- 
cause of  their  superiority,  have  also  been  of  value  to 
the  hospital  as  a  whole. 

A  criticism  made  last  year  of  NIH  support  of  medical 


education  was  that  this  support  didn't  increase  the  num- 
ber of  physicians.  Is  this  criticism  valid? 

I  agree  with  the  national  concern  about  the  number 
of  physicians.  But  one  certainly  should  not  expect 
that  dollars  provided  for  the  conduct  of  research  and 
for  postgraduate  training  in  research  will  solve  all  of 
our  manpower  problems.  On  the  other  hand,  when  it 
comes  to  support  for  education,  it  is  very  important 
that  the  federal  government  make  its  position  quite 
clear  on  what  it  expects  for  its  investment.  In  my 
view,  if  Congress  expects  that  dollars  assigned  to  edu- 
cation should  result  in  greater  manpower — and  it 
seems  to  me  that  this  is  the  Congressional  expectation 
— then  educational  institutions  should  expect  to  be 
required  to  increase  their  output. 

What  is  the  relationship  of  the  NIH  program  to  re- 
search being  conducted  in  other  countries  of  the  world? 

In  recent  years  there's  been  a  decline  in  American- 
sponsored  biomedical  research  in  other  countries,  and 
the  current  dollar  amount  is  relatively  small,  in  the 
vicinity  of  $12  million.  NIH  has  consistently  required 
that  research  supported  in  other  countries  must  have 
as  a  basic  goal  some  direct  benefit  to  the  American 
people.  This  policy  is  not  directly  tied  to  our  inter- 
national relations,  which  are  the  province  of  the  State 
Department.  There  are  certain  areas  of  the  \Yorld 
where,  either  because  of  the  unique  setting,  scientific 
environment,  or  particular  capabilities  of  the  scien- 
tist, we  might  expect  to  obtain  information  that  will 
improve  this  nation's  health.  For  example,  there  is  a 
small  laboratory  in  Africa  doing  work  on  Burkitt's 
lymphoma  because  this  is  a  cancer  that  occurs  with 
greater  frequency  on  that  continent  than  here.  As  a 
result,  however,  we  have  been  better  able  to  treat 
those  few  patients  with  the  disease  in  this  country. 
There's  a  cholera  laboratory  in  East  Pakistan  that 
we  support  in  part.  And  there  are  other  examples  of 
facilities  in  various  parts  of  the  world  in  which  we 
have  a  role. 

One  last  question.  In  your  opinion,  is  the  program  of 
the  National  Institutes  aimed  at  all  of  the  nation's  serious 
health  problems?  What  more  do  you  think  needs  to  be 
done  on  a  federal  level  to  combat  disease  through  re- 
search? 

I  have  no  doubt  that  we  are  headed  in  the  right 
direction.  Almost  every  medical  advance  in  this  coun- 
try in  recent  years  has  been  supported  to  some  degree 
by  NIH.  And  the  dollars  have  been  placed  where  they 
count  most — in  cardiovascular  diseases,  cancer,  ar- 
thritis and  metabolic  diseases,  neurological  diseases, 
allergy  and  infectious  diseases,  dental  diseases,  and 
the  problems  of  child  health  and  human  devolpment. 
We've  extended  support  to  research  training,  insti- 
tutions and  special  resources. 

There  may  never  be  enough  money  or  trained  man- 
power to  do  all  that  we  would  like  to  do.  Our  program 
is  vast.  It  encompasses  all  of  the  major  health  prob- 
lems of  our  time.  Now,  more  than  ever  before,  I  feel 
that  the  NIH  program  will  bring  our  greatest  poten- 
tials to  bear  on  health  problems  that  deserve  the  na- 
tion's highest  priority.  ■ 
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MARSTON  "  ' 

To  say  that  I  am  delighted  to  welcome  you  here  this  afternoon 
would  be  a  pallid  and  conventional  comment  on  what  is  to  me  a  highly 
significant  and  pleasurable  event.    The  opportunity  seldom  comes  to 
a  person,  so  soon  after  his  appointment  to  office,  to  participate  in 
such  a  significant  event:    The  creation  of  a  new  Institute  devoted 
to  the  well-being,  health,  and  productivity  of      not  just  a  limited 
section  of  society,  or  of  a  particular  class  of  less  fortunate  people 
but  of  mankind  at  large. 

It  is  seldom,  also,  that  a  career  official  has  the  opportunity 
to  introduce  a  man  who,  through  a  long  succession  of  years,  (34,  I 
believe)  mostly  as  ci  career  official  himself  and  finally  as  a  cabinet 
member,  has  done  so  much  to  promote  that  same  well-being,  health  and 
welfare  of  all  sections  of  our  national  community. 

This  occasion  provides  for  me  a  still  further  delight:    for  once, 
I  do  not  have  to  explain  what  is  meant  by  the  term  "environmental  health," 
or  to  expound  the  essential  role  of  science  in  providing  the  knowledge 
on  which  a  sound  and  successful  program  of  action  can  be  based.  In 
welcoming  you  to  this  gathering  I  am,  in  fact,  welcoming  the  world  of 
environmental  health  and  the  world  of  science.    For  you  here  present 
constitute  those  worlds,  and  would  find  any  exposition  of  mine  as  in- 
adequate as  it  would  be  superfluous. 

Were  I  to  recognize  all  of  the  eminent  persons  in  this  audience, 
I  fear  we  would  be  a  long  time  coming  to  the  purpose  of  this  gathering. 

Dr.  Marston's  speech  at  the  ceremony  to  recognize  the  establishment  of 
the  NIEHS,  January  12,  1969.    Meeting  held  at  the  NLM. 
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I  cannot  let  the  opportunity  pass,  however,  without  indicating 
Mr.  C.  C.  Johnson,  Administrator  of  the  Consumer  Protection  and 
Environmental  Health  Service,  with  whom,    of  course,  we  share  common 
cause.    In  a  very  short  space  of  time  he  has  imparted  to  the  several 
environmental  control  programs  his  own  sense  of  urgency,  direction, 
and  decision.    In  the  pursuit  of  our  common  cause,  he  has  already 
established  with  the  program  that  today  becomes  a  National  Institute, 
not  only  complete  agreement  on  relative  roles,  but  an  active  and 
effective  collaboration  at  all  levels  of  operation.    We  look  forward 
to  many  years  of  enjoyable  and  productive  cooperation. 


I  realize  full  well  the  competition  that  we  were  up  against 
in  scKeduling  this  occasion  for  this  particular  afternoon.    The  other 
"super  bowl"  has  undoubted  attractions,  but  what  we  are  initiating  this 
a,f'ternoon  will  have  profound  implications  for  society  long  after  today's 
gridiron  events  have  been  forgotten.    I  say,  the  other  superbowl ,  and  the 
analogy  is  not  so  far-fetched.    For  in  seeking  the  causes,  and  ultimately 
the  remedies,  of  the  undesirable  effects  of  man's  activities,  we  enter 
upon  the  final  and  decisive  contest  between  man  and  his  environment.  The 
activities  of  this  Institute  will  do  much  to  decide  whether  the  battle 
will  be  won  or  lost. 


It  hardly  seems  necessa'ry  for  me  to  elaborate  to  this  audience  on  ^^^^^/^t 
the  record  of  our  distinguished  guest,  which  is  already  very  well  known 


to  most  of  you.    For  those  who  may  have  come  more  lately  to  the  scene  of 
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the  Department  of  Health,  Education,  and  Welfare,  I  can  scarcely  do  better 
than  quote  from  the  Congressional  Record  at  the  time  of  Mr.  Cohen's  . 
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nomination  to  the  post  of  Secretary.    In  the  words  of  Senator  Ribicoff: 
"He  was  no  newcomer  to  Government,  having  begun  his  career  as 
a  young  man  as  research  assistant  to  the  Executive  Director  of 
President  Roosevelt's  Cabinet  Committee  on  Economic  Security. 
That  committee  drafted  the  original  Social  Security  Act  in 
1934-35.    Over  the  next  20  years  he  was  closely  associated  with 
the  development  of  every  major  piece  of  social  security  and 
welfare  legislation   which  was  enacted. 
Former  Senator  Paul  Douglas  once  said: 
'A  Social  Security  expert  is  a  man  with  Wilbur  Cohen's 
telephone  number. ' 

But  Wilbur's  active  mind  and  creative  abilities  could  not  be 
confined  just  to  social  security.    As  Assistant  Secretary  for 
Legislation,  he  became  involved  in  the  broad  range  of  the 
i'      Department  of  Health,  Education,  and  Welfare  legislative 

activities.    No  longer  limited  to  social  security  and  welfare, 
he  turned  his  innovative  talents  and  boundless  energy  to  the 
problems  of  education,  poverty,  mental  health,  water  and  air 
pollution,  health  manpower,  child  health  and  rehabilitation." 

"While  rti  is  well  known  as  an'^chitect  of  medicare,  and 
deservedly  sbvmany  are  not  f ami  1  iltrs^ th  the  lending  role  he 
has\played  in  the  o&v^opment  of  importarr^^gislation  in  the 
field  of^m^tal  health  an^N^ental  retardation,  suqh  as  the 
establishment  oNl^e  National  Irivtntute  of  Child  Hearth  and 
Human  Development,  irNl962;  the  Matem&l  and  Child  Health 
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But  need  I  go  on?    Let  me  conclude  with  just  one  significant 

"He  has  served  the  Nation  in  many  capacities  --  as  a  legislative 
expert,  an  economist,  an  administrator,  an  intellectual,  a  teacher, 
and  as  an  adviser  to  Senators  and  Presidents,  Representatives,  and 
Governors.    He  is,  as  Theodore  White  described,  an  'action  intellectual 


It  is  with  extreme  pleasure  and  respect,  therefore,  that  I  give 
you  the  Secretary  of  Health,  Education,  and  Welfare,  Mr.  Wilbur  Cohen. 


FEDERAL  MEDICAL  FJI.SE/JvCil 
PROGRAMS  m  TRAi^SITIO?^* 

(Kotes) 

Robert  Q.  ilfcr&tou.  H.G.** 

Deau  J.hjSYt,  Ladies  and  GeatXeKeu  : 

I  am  pieasea  tc  participate  ir*  this  progrmr.  or^.  the  role  of  thi 
Govemiaent  and  the  university  in  rBfe-eaich,     Hiif?  is  «  morx  tiiae.ly  topic., 
vitb  iaportaut  implications  for  the  field  of  r.edici?i<      Quitf.  fr^ukly, 
thougn.  I  wish  I  were  givim;^  tnir,  talk  tomorrow  night,  or  ever  a  v?eel:  or 
twc'  frots  no^^.     I  Uac  tiiouc^hi  th«it  thfc  Preeicent's  Budget  for  157v  vcule 
have  beei:  releaseii  by  tulfi  titne,  ana  thf. t  perhops  other  inf oimation  vouic 
have  beeii  available,  pcnaittiiig  u&  to  focus  niore  crisply  cn  cur  subject 
toiuigbt  an-,',  piviag  us  auothcr  point  ic  scsi^itj  of  the  treriUs  for  tiie  t?effr 
future.     Tcnigat  I  shall  restrict  ^y  cori5DeVitE  tc  the  subject  of:  hior^etiicfi 
science  ami  to  progroins  cf  the  Buraau  of  ?rnie^isiory-;i  tcuc:- tier;  an/' 
haiipovrei  Ireiaiiig  sn^.  tnc  Library  of  HecJiciiie,  which  will  have  a  corisioer 
able  iiapact  oa  ii^sti  tut  ions  involved  xi\  rescarcli. 

In  prepsriri"^  briefing  matariuls  fcr  the  new  admirtisstratiou ,  ve  b.;:v£- 
foutia  it  convaniaiit  to  speaL  in  terjus  cf  t).ie  ie&islative  base,  in  ten:'.?' 
of  budget,  auc  iii  tertTit;  cf  orsartizatiou.     For  theae  teuc  to  be  thf:  major 
bureaucratic  ciovices  for  iiaplorrientatio:-;,.  of.  progratss  and  for  ttia  resoiutio 
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**Director,  Katiorvsi  ii^sstitutes  of  Uefiltb,  U.S.  L'epartaieii t  ot  Health.- 
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of  issues.  Let  lue  speak  selectively  in  these  three  areas,  ieaGlng  to 
considerations  of  scrae  of  the  triajor  issues  which  I  feol  are  facirjr  or 
viil  be  faciuy:  tun  Oovurimistxt  ano  the  universities  in  the  ne&r  future. 

A  Biajor  chat3^7£  iix  the  Nctioiisl  Institutes  of  Healtt;  occurred  as  a 
result  of  tae  reorganijseticu  c£  last  April-     Th*^.  FIRST  SLIDL  shovra  tho  b 
healtli  fuuctloiiG  of  th^  DepartEient  of  Heaitti,  Educntiou^  and  i?eif are. 
Xherfc  are  three  agencic;s :     The  eoueuaicr  Prctectior;  anc  EnvircjiiiTier.tcjl 
Heaatf*  Service;  tee  ucsith  Services  and  Hental  Health  AcbuiniRtratioti .  aud 
the  .Nationel  Inetitut, es  of  Heaith.     Within  the  eniargec  Netionsl  InstitutteE 
of  liaaltl. ,  there  are  the  traditioB^l  NetioncI  Irs titiitt-s .     Since  tbly- 
past  Suudcy,  wiion  the  Division  of  Eavirouiaeutal  Health  Scienctts  wf-.E 
eievstsc  to  tue  stature  of  exi  Iruititute.  they  hnve  nteabcrec'  ten. 

You  •^xll  note  that  tvc  prograsR  pre.vioa&ly  a  part  cf  NIs-:  iti  the  past, 
the  wotioaal  lastitutt  of  tlentai  Eeslth  ana  the  gegionai  Ktdicai  Prcgr£a;is, 
are  no  lonper  iiere.     ...5-7e  are  currertiy  seekim?  a  Director  for  the  Eye 
Institute.     ...The-  r;£tioiial  Institute  of  Keuroiogic^»l  Disease?;  siac. 
jSiiacdess  w&a  cnanged  by  ti.e  last  coxigross  to  the  Kntional  Institute  of 
I^errologicrii  Iviseases  ano.  .Stroke,  sr.d  the  Foe-- arty  International  Cevter 
for  Ai-vanced  Stucj-  in  tne  Healtii  Science&  is  aov;^  getting;:  -arsder  vay. 
...ILk;  Lister  aiil  MalicUi'ii  Cer^ter  for  Blontuicai  Coia^turd.  cat  ions  was 
establiehs-'.  by  tii.i«;  pa.'?t  ConRress .  as  part  cf  thii  Librsry  of  li&dicinis 
and  you  will  uste  tb-t  ii.  thv;  Bureau  of  hiiiilt'n  Professions  Ec:ucatior* 
and  Manpower  Traiiiim,  an  itiBtituticu^'^l  focus  wae  established  under  a 
Deputy  Director.     Inir,  organiiiatioti  was  fomialized  in  tin-.  Feu5rs_l  .^e?lifiter 
on  January  4,  1969. 


The:  Uativiiol  Ir'&titutan  or  Ue^ith  is  KoafscltucftJ  nou  to  caxry  out 
the  broad  >nissioi>  of  supiiort.  of  research,  rtistorcu  trailing,  ecuc-fion 
ill  the  tuiui-li^L  iCieiJa  (  uiojHediciil  cor^iK-uniCs^t  Lui).     The  ^ssuscuctcn,  is 

t-uat  throiJiu5  t;«ie  trc^uf^f orv;;f- tiori  a  better  job  c^tu  be  iiout?  iu  f?£trL,  iit  th 

Yilil  is  uo^;  batter  aiicaec  yita ,  for  Instii.-ce.  t.b'--  orfixnizatior.  of  rierJiciJi 
schucls,  vit,'.  itf;  cofjirao;i  caneern  for  i;»edicG.}  isanpow^er  rasesrcb  £Ui-  C'ati 

If  vii  Uurii  nov,'  to  ti\i  probits-^  of  biu-gct. .  J.  tniij't.  -ye  cr.n  HpeRi.  cf  tx-r' 

t'laln  r>robi.*n?s  for  i.96S'.     Firs:.,   tri'    ptchit^^v.  cf  p.bsc-it.:tc-  '.^cilara    ar.:!  st-co 

tfti;  problfc:-  of  rtaeotiabife  iaavanr';  asstiraiinc;  r?f  tiit  3cvei  cf  supncrt  to  he 

anticipatiiu .  are  k£C!iiy  awcr^c  of  th^   iacrenaed  s^irsfiltivifea  occaalck.c:.,- 

oy  ta<.^  Siecessiiy  Co  reiiet'OtiaC;  our  ufaai  corirultmeui  s  fcr  coutir;UGtiotj. 

mfS-Xiid.    Ax.v.  aft  wu  rcvicrt'  f;oi.-.e  tieurea  ovtr  rccGut  y-:;«r3 ^  it  vill  be-. 

i. 

clear  t:i.:jt  pr«i'..ictabi<)icy  is  a  ncrii  otiulrabie  feature  wiicn  bud-'.^^ts  yrc. 
coristrair it!..  tnHr.  wacy  they  firs  r:rcf«^iini  rapicily. 


The  m:Al  SLIDl  <2)  shovs  a  y'rofile  of  K'lH  apprapri-- tiur-.s  frc^s.  fiscr  l 
ye.r;r  1^335  tc  i96i'.  F«?<jerai  support  tcf  bio-2ed.lc;'l  reflC-^ircli  entarnJ.  a  nn'-- 
?rcrwt;i  pfir-pe  aftfT  thv  coaciusior  cf.  tbc  Kors-m:  var.  Toe  jcajot  growth  tin 
tnueec  bee:;  iu  t-iti  support  cf  research  througn  irrantSv  «>ut  ciaicr  £fi-.citici; 
dollars  hnve  aiso  ^cne  iuto  tne  fievtilopsfinl  of  resourcis ,  into 
collaborative  studier-^  ftii    cf  ccurtu-.-  in  direct  research. 


Actwu^l  obligetiocss  by  doil&rj^  for  196^  and  estiiHateo  obiigatious 
£er  1969  ar.=  chow?^  in  the  ?r[:XT  SLIDi:  (3). 

If  ona  iooics  at  trends  in  the  tkillar  vEiue-  cf  Kill  resaiTMch  grants, 
as  s.KiUT.  in  the  b.IHCI  SLIDL  (^i)  ,  there  is  seeii  to  h^ve  beeru  an  increase 
sinci;  i963-i'i?5-i; .     Oiie  has  tc-  be  cautiou:-;  in  Ctakirif;  tais  |>oiut.  li(?.-'i*ver, 
because  tn-e  uiaaoers  of  ^rancB — Phovn  iti  tn.e  NKvT  SLIDE  (.5)--i»sve 
reniaineo  fairly  coneLant  ovor  tiie  paat  five  y^^;?rs.     This  refl-?ct8,  <.-f 
course,  the  fact  that  the  average  cicil^jr  v&luc  cf  NIh  resaarcli  irrrxuts 
has  incrensec  ,  a.s  vc-  eoc  it:  tuc  NEXT  SLIi  E  (6).  While  I  cannot  spacify 
thii  pj*vrt.iculcr  rcapor-.r  for  tiii-. .  it  i^  ci«:ar  tb.-it  ir.tlaticn  aiv.-  increase 
sopni3tic3tior>  of  researcn  sre  tv'^  factors. 

Similarly'  tlie  uuinber  cf  L\lii  traiuiuv  Rr2nr.E  (NEXT  FLII:C,  7)  h^kc 
rsiiaiueu  ai-soat  constant  since  li*fc3..  althou^^h.  here  again,  the-  uoilar 
v&iuc  (NLXT  SLIDE.  £)  of  .>Ii;  training  grauls.  h<50  IncrftascU  until  recentl 
aru.  the  average  collar  value-  p«r  traininf  grar.t  {^;EXT  SLiDr;  -.  9)  haz-  also 
shovii  scDe  tncxeiize. 
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HARVARD  MEDICAL  SOCIETY 

Boston,  Massachusetts  January  14,  1969 

Meeting  on  "The  Role  of  Government  and  the  University  in  Research." 
Dr.  Marston's  topic  was  "Federal  Medical  Research  Programs  in 
Transition. " 


Order  of  appearance: 


Title 


#1  Newest  organization  of  NIH  (showing       ^  ot.') 

NIH  in  three  categories,  the  latest  ^ 
change  is  Bureau  of  Health  Professions 
Education  and  Manpov7er  Training  (BHPE4T)). 

2  Consolidated  NIH  Appropriations,  1955-  .  _^ 

1968,  excluding  programs  that  have  " 
been  transferred  out. 

3  National  Institutes  of  Health,  obligations 

by  function  -  1968,  1969    j-/^  v/^ 

4  ^  Dollar  Value  of  NIPI  Research  Grants i /J! 

FY  1963-1968 

5  Number  of  NIH  Research  Grants,  7Y(^'/'/  j 

1963-1968 

6  Average  Dollar  Value  of  NIH  Research 

Grants,  FY  1963-  1968  i^^i'O 

7  Number  of  NIH  Training  Grants,  FY 

1963-1968  (^'r.') 

8  '  Dollar  Value  of  NIH  Training  Grants, 

FY  1963-1968  (^''^^, 

9  Average  Dollar  Value  of  NIH  Training 

Grants,  FY  1963- 1968  U  v'/7 

10  Bureau  of  Health  Professions  Education 

and  Manpower  Training;  Appropriation, 
1965-1969  ' 

11  Bureau  of  Health  Professions  Education 

and  Manpower  Training,  Appropriation 
as  a  Percent  of  Authorization,  1965- 
1969     1,=  -^''^'y 
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U  dUlJiJ  IfU  Ql      i:Jb  ^iJtdlUisiU 


By  ROIiERT  Q.  MAIiSTOX,  M.D. 

Dircclor 
Na'.ional  Insiltiilcs  of  ilenlth 


Last  year  was  a  particularly  active 
period  for  the  National  Institutes  of 
Health,  characterized  by  major  chiuigcs 
in  organization  and  broadened  scope  of 
operation  and  clima\cd  by  the  award 
to  one  of  its  scientists  of  the  lop  honor 
for  scientific  achievement,  the  Nobel 
Prize. 

One  of  the  changes  at  NIH  during 
1968  afTected  me  p;\rticu!ar!y.  This  was 
the  change  in  leadership.  After  more 
than  13  years  as  director.  Dr.  James  A. 
Shannon  retired  and  I  was  named  his 
successor.  It  was  with  some  trepidation 
that  I  accepted  this  responsibility  but, 
having  an  acquaintince  with  the  NIH 
extending  over  the  past  17  years,  I  was 
reassured  by  my  familiarity  vvith  its 
immense  resources  ond  tremendous  po- 
tential for  good  in  the  world. 

It  is  a  time  of  change  at  NIH,  and  in' 
the  health  services  of  the  Department  of 
Health,  Education,  and  Welfare,  of 
which  it  is  a  part.  In  the  April  196S 
reorganization,  the  National  Institutes  of 
Healtl".,  the  Bureau  of  Health  Manpower 
and  the  National  Library  of  Medicine 
were  combined  to  form  a  new  agency — 
the  new  NIH — and  subsequently  the  Di- 
vision of  Regional  Medical  Programs 
was  transferred  from  the  NIH  to  the 
Health  Services  and  Mental  Health  Ad- 
ministration. 

One  of  the  principal  purposes  of  the 
reorganization  was  to  bring  the  closely 
related  responsibilities  for  health  re- 
search and  hcaltli  education  together  in 
a  single  agency. 

Until  now,  NIH  has,  by  Congressional 
mandate,  supported  medical  research, 
research  training  and  construction  of 
health  research  facilities,  while  the  Bu- 
reau of  Health  Manpower,  under  educa- 
tional assistance  laws  enacted  by  Con- 
gress, has  supported  basic  professional 
education. 


r,!c.-.pov.'cr  Ac? 

In  this  context,  passage  of  the  Health 
Manpouvr  Act  of  196S,  extending  these 
educational  assistance  prog-'ams  was  a 
most  significant  event  for  Nil  I.  The  act 
will  provide  assistance  for  construction 
of  new  facilities  and  operational  assist- 
ance to  enable  more  people  to  be  trained 
in  existing  facilities  and  to  improve 
the  quality  of  the  training  they  receive. 

For  example,  the  Bureau  of  Health 
Manpower  recently  awarded  a  SI 3.8 
million  grant  to  the  University  of  Massa- 
chusetts for  construction  of  a  new  medi- 
cal school  at  Worcester.  The  grant  will 
cover  construction  of  some  420,000 
square  feet  of  lecture  halls,  laboratories, 
student  and  faculty  aieas  and  a  lihrar)'. 
Completion  of  the  first  phase  of  the  nev/ 
school's  construction  program  wili  al- 
lov.-  100  student?  to  begin  their  medical 
education. 

In  July,  the  John  E.  Fog.irty  Interna-' 
tionai  Center  for  Advanced  Study  in  the 
Health  Sciences  replaced  trie  OlVice  of 
International  Research  as  the  org  miza- : 
tionai  unit  with  general  responsibility  for 
the  international  activities  of  NIH.  Dedi- 
cated to  international  coopc-ation  and 
collaboration  in  healtl:.  medicine  and 
biological  research,  it  will  serve  as  a 
fitting  memorial  to  the  late  Rhode  Island 
Congressman,  whose  many  years  of  de- 
votion to  the  cause  of  human  health  and 
svell-being  helped  to  bring  America  to 
world  leadership  in  health  research. 

It  will  include  an  International  Con- 
ference and  Seminar  Program,  a  schol- 
ars-in-rcsidence  program,  an  internation- 
al fellowship  and  exchange  program,  and 
a  foreign  visitor  center.  The  new  con- 
ference and  scholars  programs  will  be 
accommodated  in  an  existing  confer- 
ence facility  on  NIH  grounds  which  is 
being  renovated  and  remodeled  for  in- 


corporation into  the  center's  over-all  de- 
sign. The  center  has  already  begun  wor/.: 
on  its  new  programs. 

K'c'.Y  Eye  Ins^I'.ato 

In  August,  Congress  authorized  the 
National  Eye  Institute,  wliich  wili  be  re- 
sponsible for  the  conduct  and  supper: 
of  research  for  new  treatment,  cures 
and  training  relative  to  blinding  eve  dis- 
eases and  visual  disorders.  Functions 
presently  exercised  by  the  Nation.-'.!  In- 
stitute of  Neurological  Diseases  and 
other  institutes  in  these  areas  v.'il!  f-.- 
tiansferred  to  the  nev\  Institute  when  i: 
becomes  operational. 

In  September,  the  Lister  flill  Naticna! 
Center  for  Biomedical  Communic:-.tio:is 
was  establislred  as  part  ol  ih-j  Nation:-.' 
Library  of  Medicine.  The  center  hone  . 
the  Senator  from  Al;;Ijan;a  for  his  m_:r. 
distinguished  contributions  to  impr^-.  ce 
health  for  the  Americin  people. 

Over  a  period  of  tlie  next  sever;;] 
yearb  it  will  develop  information  tcc}.- 
nologies  and  systems  to  improve  he >.l'.h 
education,  medical  research,  and  the  de- 
livery of  health  services. 

In  carrying  out  its  research  mission  this 
past  year,  NIH  conducted  expai!sive  .^nJ 
diversified  laboratory  and  clinical  re- 
search prog'^ams  in  its  own  facilities,  and 
coritinued  to  give  bro.nd  support  to  a'! 
types  of  biomedical  investigation  in 
medicr.l  and  dental  schools,  universities, 
and  other  research  ccnte.'^s  througlioii; 
the  country.  Some  i  eprcsentative  ex- 
amples of  the  year's  research  acccin- 
plishrnents  in  these  programs  are  noted 
below. 


U.S.  MEDICINE 
Vol.  5,  No.  2 

Januar)'  15,  1969 
Pages  79  5  80 


Roscc-rct!  A\ccorr,~'::s'.'mcT.:s 

In  NJH's  intramural  program,  invcsti- 
♦ors: 

,•  Made  significant  contributions  to  tJic 
refinement  of  a  rubella  vaccine.  Clini- 
cal trials  with  this  live,  attenuated  virus 
vaccine,  here  and  abroad,  confirm  that 
it  produces  about  90  per  cent  immunity 
withou!  spreading  infection  to  those 
not  protected.  Continued  observation  of 
the  immunized  children  indicates  the 
vaccine  produces  durable  immunity. 
Licensing  of  the  vaccine  may  come  with- 
in the  year.  A  highly  edective  vaccine 
that  will  prevent  thousands  of  defective 
babies  due  to  rubella  is  anticipated  be- 
fore the  next  epidemic  which,  as  far  as 
can  be  guessed,  will  be  in  1971  or  1972. 

►  In  studying  the  rare  "Tangier  Dis- 
ease," discovered  some  of  the  secrets 
of  how  fats  are  transported  in  the  blood. 
These  clues  are  vitally  important 
because  some  abnormality  in  the  way 
blood  transports  fat  is  one  of  the  causes 
of  arteriosclerosis,  a  disease  that  causes 
more  than  twice  as  many  deaths  as  any 
other  disease. 

{>  Developed  a  biventricular  cardiac 
assister  which,  while  still  in  the  experi- 
mental stage,  could  prove  to  he  a  valu- 
able emergency  room  tool.  The  rubbery 
buib-like  device  is  fitted  around  a  failing 
i.'t  and  massages  it  for  minutes  or 
.en  hours  until  normal  rhythm  can  be 
restored. 

►  Isolated  a  new  thvroL'  hormone — 
thyrocalcitonin — tint  promises  to  be 
important  in  treating  several  bone- 
destroying  diseases.  Apparently  its  job 
is  to  regulate  the  calcium  level  in  the 
body  and  blood  and  to  prevent  humati 
bones  from  softening  becai:se  of  insuiT;- 
cieiit  calcium. 

►  Developed  an  artificial  lung  that 
may  help  doctors  save  the  lives  of 
babies  who  struggle  to  breathe  at  birth. 
It  was  designed  primarily  for  the  pre- 
mature baby  suffering  fromi  respiratory 
distress  syndrome,  or  others  with  severe 
heart  defects.  It  is  hoped  that  infants 
with  defective  hearts  can  be  kept  alive 
on  the  lunj  long  enough  to  enable  them 
to  withstand  the'strain  of  anesthesia  and 
corrective  surgery. 

In  the  extramural  program,  NIH-sup- 
portcd  scientists: 

At  the  University  of  Utah  success- 
fully tested  two  prototypes  of  an  inex- 
pensive artificial  kidney  machine,  cost- 
ing about  $600,  that  can  replace  ma- 
chines costing  up  to  $10,000.  Research 


for  m.ass  production  of  the  machine  con- 
tinues; treatment  could  be  made  avail- 
able to  thousands  who  could  not  afford 
repeated  trips  to  the  hospital  for  treat- 
ment on  conventional  machines. 

}>■  At  Cornell  University  produced  the 
first  completely  synthetic  antibiotic, 
Terra.mycin,  through  a  method  that  may 
lead  to  the  manufacture  of  drugs  tail- 
ored to  combat  specific  infections.  Tlie 
molecular  engineering  process  can  now 
be  applied  to  the  production  of  other 
compounds. 

y-  At  Cleveland's  University  Medical 
Center  have  perfected  a  relatively  f,afe 
technique  for  relieving  severe  pain,  such 
as  that  from  cancer  or  arthritis.  Tne 
technique,  called  cordotomy,  involves 
cutting  into  the  spinal  cord  and  locat- 
ing and  destroying  the  nerve  fibres  that 
transmit  pain  impulses.  An  electrode 
contained  in  a  s!-.iaIl-bore  needle  is 
guided  to  the  pain-cr.rrying  nerves,  where 
a  small  and  harmless  shock  helns  the 


>  At  Johns  Hopkins  University  pro- 
duced a  small,  wristwatch-like  sensor 
that  detects  subtle  danger  signals  m 
breathing  patterns  by  measuring  auto- 
matically through  the  intact  skin  the 
amount'of  carbon  dioxide  in  a  patient's 
bloodstream.  The  device  has  the  poten- 
tial to  reduce  substantially  the  mortality 
rate  from  acute  respiratory  syndrome 
and  emphysema. 

Prc-c;rG!r.:r;c?:c  Acccri^-s'ishrr.orifs 

There  was  also  extensive  activity  dur- 
ing the  year  in  the  federally  initiated  re- 
search programs  sponsored  by  NJII. 
These  programs  identify  specific  goals 
for  the  direct  application  of  researci-: 
knowledge  to  certain  diseases  or  move  tC' 
accumulate  further  knov/ledge  cssentir.! 
to  such  application.  Thus  they  provide  a 
more  eflectivc  approach  to  selected 
health  problems  of  national  importance 
through  organized  collaboration. 

Typical  of  this  activity  was  the  pro- 
gress made  in  the  artificial  heart-niyo- 
cardial  infarction  program  of  the  Na- 
tional Heart  Institute.  This  twofold  pro- 
gram brings  biomedical  research  and 
bioengineering  into  conjunction  agair.st 
the  acute  heart  attack. 
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surgeons  locate  the  responsible  nerve. 
This  is  followed  by  a  more  powerful 
shock  that  kills  a  portion  of  that  nerve. 

>  At  the  University  of  Illinois  de- 
veloped the  first  method  of  observing 
evolution  under  artificial  conditions.  This 
is  not  only  of  great  theoretical  value  in 
understanding  the  underlying  chcmiica! 
meciianisms  of  heredity,  but  also  sug- 
gests a  new  approach  to  curing  viral 
diseases  by  making  the  viruses  incapable 
of  infecting  cells. 
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The  artificial  hc?.!l  program's  long- 
term  goal  is  a  complclcly  implantable, 
irmancnt   heart   replacement.  Present 
ris  are  focused  on  the  development 
ihrec  types  of  devices  to  assist,  rather 
than  replace,  the  hearts  of  patients  with 
acute  or  chronic  heart  failure  resulting 
from  heart  attacks  or  other  conditions. 
These  arc: 

>  Emergency-assist  devices,  de- 
signed to  sustain  life  in  victims  of 
heart  attacks  or  other  circulatory 
crises  until  the  patient  cou'd  be 
brought  to  the  hospital  for  defmitive 
treatment. 

>  Temporary-assist  devices,  cap- 
able of  providing  circulatory  assist- 
ance for  days  or  even  weeks. 

>  Permanent-assist  devices,  for 
victims  who  survive  heart  attacks 
but  are  permanently  disabled,  de- 
signed to  restore  such  patients  to 
useful,  productive  lives. 
Development  of  emergency-assist  and 

temporary-assist  devices  is  well  along, 
several  of  both  types  having  shov.'n  con- 
siderable promise  in  Hm.ited  clinical 
trials.  Problems  related  to  pcrmane:::- 
assist  devices  a-'e  more  serious  and  at 
present  largely  unsolved. 

n  August  the  artif.cial  heart  program 
.....lounccd  the  award  of  51  new  re- 
search contracts  and  the  extension  of  -'S 
others  for  studies  basic  to  the  develop- 
ment of  these  devices.  It  has  now  made 
a  total  of  124  awards  in  this  r:e'd  since 
its  inception  in  June  1964. 

The  myocardial  infarction  branch  of 
the  AH-Ml  program,  which  came  into 
being  in  1966,  administers  a  national 
program  of  biomedical  research  aimed 
at  reducing  death  and  disability  fro.-^i 
acute  heart  attacks.  Its  work  comple- 
ments the  activities  of  the  artificial  heart 
branch  and  provides  an  essential  base 
of  medical  knowledge  for  continued  de- 
velopment and  evaluation  of  circulatory 
assist  devices. 

Through  its  myocardial  infarction  re- 
search unit  (MIRU)  program,  th's 
branch  seeks  a  better  understanding  of 
acute  heart  attacks  and  more  effective 
means  of  treatment. 

Each  MIRU  is  a  clinical  unit  located 
within  the  patient-care  area  of  the  hos- 
pital, specially  equipped  and  staffed  for 
comprehensive  care  and  detailed  study 
of  heart-attack  patients  during  the  acute 


phase  of  their  illness.  Its  clinical  activi- 
ties are  supplemented  by  extensive  lab- 
oratory research  and  experimental 
studies  in  animals,  the  latter  permitting 
far  more  detailed  observations  than  arc 
presently  possible  in  patients  and  ak-^o 
extensive  testing  of  ricv.-  drugs  or  otiicr 
therapeutic  measures. 

During  the  year,  the  Ml  branch  spon- 
sored establishment  of  MIRL's  at  four 
major  medical  centers:  the  University  of 
Calilornia,  San  Diego;  Cedars-Sinai 
Medical  Center,  Los  Angeles;  the  Uni- 
versity of  Chicago;  and  the  University 
of  Rochester.  In  addition,  support  was 
continued  for  MIRUs  previously  estab- 
lished at  the  University  of  Alabama, 
Cornell,  Duke,  Johns  Hopkins,  and 
Massachusetts  General  Hospital. 

Ccnccr  Hesccrcli 

Another  programmed  activity,  the 
cancer  chemotherapy  program  of  the 
National  Cancer  Institute,  significantly 
increased  the  potential  for  drug  control 
of  cancer  during  196S.  This  program,  es- 
tablished in  1955,  had  already  achieved 
complete  remission  of  disease  for  ex- 
teiuied  periods  of  time  in  acute  Icukemi.i, 
some  childhood  solid  tuniors,  Hodgkin"s 
disease,  choriocarcinoma,  Burkitt's  lym- 
phoma, and  testicular  tumors. 

N'easurable  advances  were  made  to- 
ward revealing  some  principles  under- 
lying selective  toxicity  of  drugs  for  can- 
cer cells.  It  appeared  to  be  increasingly 
possible  to  set  up  timetables  for  drug 
administration  that  would  kill  tumor  cells 
without  i:»eparable  damage  to  the 
patient's  normal  cells. 

One  development  in  this  area  came 
from  the  investigations  of  Dr.  Howard 
E.  Skipper  of  the  Southern  Research  In- 
stitute, a  member  of  the  chemotherapy 
advisory  committee  of  NCI,  who  made 
calculations  of  the  number  of  tumor 
cells  killed  by  drug  therapy  of  mouse 
leukemia.  He  then  showed  that  the 
same  drug  killed  diflerent  numbers  of 
cells  depending  upon  the  way  it  was 
administered.  The  principles  thus  eluci- 
dated have  been  shown  to  apply  to  pa- 
tients. 

Another  recent  development  came 
from  work  done  by  Dr.  William  R. 
Bruce  of  the  University  of  Toronto,  a 
member  of  the  cell  kinetics  group  of 
NCI's  acute  leukemia  task  force.  He 
showed  that  increasing  doses  of  sonie 
drugs  do  rot  kill  increasing  fractions  of 
normal    bone    marrow    cells,    but  do 


destory  increasing  fractions  of  the  tumor 
population.  His  v/ork  has  focused  atten- 
tion on  the  life  cycle  of  cells  and  the 
ph.ases  of  that  life  cycle  during  which 
cells  are  particularly  vulnerable  to  drugs. 

Intensive  courses  of  drug  combina- 
tions, given  intcrn.'>.!ly,  appear  to  have 
selective  toxicity  for  leukemia  cells, 
with  the  capability  of  reducing  the  leu- 
kemic cell  population  in  children  to  the 
stage  where  the  child  has  no  sign  of  his 
disease  and  remission  has  been  achieved. 
Repeated  administration  of  these  drug 
combinations  can  further  reduce  the 
Icukem.ic  cell  number  in  sonte  patients. 

At  major  treatment  centers  todav.  it  is 
possible  to  r-estorc  from  90  to  100  per 
cent  ol  such  patients  to  complete — al- 
though temporary — good  health.  Half 
of  these  patients  may  be  expected  to  live 
at  least  three  years  and  a  percentage 
live  much  longer.  This  is  an  amazing 
achievement,  when  one  recalls  that  as 
recently  as  four  years  ago,  the  complete 
remission  rate  v/as  50  per  cent  and  thc 
mcdian  length  of  survival  only  12  to  19 
months. 

Equally  heartening  is  the  hope  that 
v.ith  the  application  of  the  research  de- 
velopments of  the  last  fev/  years  t!-c 
Lss  responsive  tumors,  such  as  cancer  of 
the  breast,  lung,  colon,  prostate  and 
kidney  will  become  susceptible  to 
chemotherapy. 

Ihh  Yccr  Ano  DcvctJ 

In  the  coming  year,  the  NIH  will 
give  major  emphasis  to  a  melding  of  the 
programs  of  support  for  institution*-,  for 
construction,  and  for  further  develop- 
ment of  the  potential  for  improving 
health  through  the  combined  efforts  of 
research,  education  and  communication. 

The  plans  of  the  NIH  institutes  that 
conduct  research  in  their  own  labora- 
tories call  primarily  for  a  continuation 
of  current  efforts  in  their  respective  areas 
0^^  responsibility.  Special  emphasis  v.ill 
be  Riven  to  those  sectors  in  which 
emerging  opportunities  for  m.ore  fruitful 
research  are  recognized.  Their  opera- 
tions are  so  complex,  however,  th:.t 
the  space  factor  itself  precludes  a  proper 
discussion  of  their  specific  plans  for 
1969. 

In  general,  a  comparable  situation — 
continuation  of  current  operations — will 
exist  at  NIH  in  institutes  that  support, 
but  do  not  conduct,  research.  It  might 
be  interesting  to  note  representative  plans 
ot  some  of  these  units,  both  as  a  guide 
to  theii  operations  a.nd  an  indicaticr.  of 
the  direction  of  certain  of  their  programs 
for  the  next  ycur. 
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The  National  Institute  of  General 
Medical  Sciences  (N'lGNfS)  will  empha- 
size projects  which  will  cn!iar.cc  and  fur- 
'  "^r  the  aims  of  its  genetics  research 
'gram,  especially  those  which  can  be 
directly  applied  to  clinical  problems;  in 
automated  clinical  laboratories  prograni, 
aimed  at  bringing  an  automation  capa- 
city not  only  to  large  hospitals,  but  lIso 
to  those  smaller  hospitals  where  signifi- 
cant shortages  of  adequate  au'omnticn 
and  critical  limitiiiions  in  trained  person- 
nel threaten  to  hamstring  their  opera- 
tion; an  increase  in  its  support  of  the 
behavioral  sciences;  and  development  of 
neu'  programs  in  maternal  and  fetal 
pharmacology  and  related  areas  in  exist- 
ing pharmacolcgy-toxicciogy  research 
centers. 

The  Bureau  of  Health  N'anpower  plans 
to  establisli  a  health  nianposscr  data 
bank  and  information  clearinghouse  to 
provide  a  central  place  for  storagt;  and 
retrievjil  of  healili  manpower  informa- 
tion derived  from  private  and  public 
sources.  This  kind  of  information  is  es- 
sential for  planning  by  institutions, 
organizations  and  agencies  whose  re- 
sponsibility it  is  to  develop  an.d  support 
educatio.:  for  t;:e  h.Mith  oecupa.lic^ris. 

The  National  Library  of  Medicine  will 
"^ntinue  devvj'opment  of  a  second-gcncr- 
on  MEDLARS  con^.putcr  system;  fur- 
ther the  design  and  operation  of  a 
Toxicology  Inforniation  Program;  sup- 
port the  design  of  a  health  ir.formation 
network;  and  augment  resources  to  pro- 
vide services  at  the  National  Audio- 
visual Center. 

Tlie  Division  of  Research  Facilities 
and  Resources  (DRFR).  through  its  spe- 
cial research  resources  program,  v.'in 
continue  to  support  some  42  computer 
ccntcis,  6  analytical  biochcniistry  in- 
strumentation resources  and  3  biomatcri- 
als  and  information  sciences  resources  to 
enhance  the  nation's  biomedical  research 
capacity. 

The  Division  of  Biologies  Standards 
(DBS)  will  accelerate  its  v/ork  on  my- 
coplasma, whose  known  and  suspected 
roles  in  human  disease  make  it  necessary 
to  assure  that  vaccines  b;  free  of  these 
organisms. 

Finally,  the  Division  of  Computer 
Research  and  Technology  (DCRT)  plans 
colla.borativc  cfTcrts  with  several  Insti- 
tutes and  Divisions  at  NIK.  A  project 


with  the  National  Cancer  Institute  in- 
volving computer  processing  of  the 
natural  English  diagnostic  statements  of 
pathology  will  allow  testing  for  routine 
use  of  this  computer-based  system.  Its 
long-ra:ige  goal  is  the  expansion  of  these 
mathematical  and  logical  algorithms  to 
process  clinical  discharge  summaries  and. 
ultimately,  clinical  records. 

This  brief  summarization  of  196S 
research  accomplishments  and  program- 
matic innovations  at  the  NIH,  along  with 
a  sketch  of  the  main  thrust  of  research 
support  cfiorts,  is  intended  as  a  broad 
assessment  of  NIH  at  the  time  of  its 
acquiring  a  new  director  and  shortly 
after  it  had  been  given  an  enlarged  mis- 
sion. 

The  responsibilities  and  opportunities 
ahead  for  the  expanded  NIH  will  in- 
crease. The  coupling  of  the  ntedical  re- 
search capabiltics  of  the  NIH  with  rich 
biomedical  communications  resources 
and  with  the  manpower  machinery  de- 
ployed to  meet  the  problem  of  health 
manpower  shortages  puts  the  NIH  in  a 
unique  position  for  dealing  with  today's 
m.ost  pressing  problems  in  the  hc;ilth 
f.elds. 
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NIH  RESEARCH  PROGRAMS 
IN  TRANSITION'^ 

(Notes) 
Robert  Q.  Marston,  M.D.*- 

I  am  delighted  to  have  this  opportunity  to  discuss  with  the  Committee 
the  extended  program  and  goals  of  the  National   Institutes  of  Health.  This 
is  a  most  timely  topic,  with  important  implications  for  the  biomedical 
sciences.     Now  that  the  President's  Budget  for  1970  has  been  released,  we 
can  focus  rather  crisply  on  our  subject  and  make  use  of  another  point  in 
some  of  the  trends  for  the  near  future.  Tods7 — I  StTaTI   restTTct  my  "cismment s 
to-.the  subject  -of-fetomedl  cal'  -sci€nc€--and~tor-^OTgT^ms--TTF--tiTe-^tiT«a^^^ 
Professional  Education -and  Manpower--TT^TTrfng--«f>#--~yie--k4.brcM^Y~^f^ 
whlch^wi  1 1  Jiava  a  confriderable  ttTipact  Dn'^lTTsTTrurToTis  HTiWl'veTt'^t^^ 

In  the  preparation  of  briefing  materials  for  the  new  administration, 
we  have  found  it  convenient  to  speak  in  terms  of  the  legislative  base, 
of  budget,  and  of  organization.    These  tend  to  be  the  major  bureaucratic 
devices  for  the  implementation  of  programs  and  the  resolution  of  issues. 
Let  me  speak  selectively  in  these  three  areas,  leading  up  to  consideration 
of  some  of  the  major  issues  which  I  feel  are  facing,  or  will  be  facing, 
the  Government  and  the  universities  in  the  near  future. 

A  major  change  in  the  National   Institutes  of  Health  occurred  as  a 
result  of  the  reorganization  of  last  April.     The  FIRST  SLIDE  represents 
the  health  functions  of  the  Department  of  Health,  Education,  and  Welfare. 

"Presented  before  the  Public  Affairs  Committee,  FASEB,  January  2k,  1969- 

""Director,  National   Institutes  of  Health,  U.S.  Department  of  Health, 
Education,  and  Welfare. 
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There  are  three  agencies:    The  Consumer  Protection  and  Environmental 


Health  Service;  the  Health  Services  and  Mental  Health  Administration;  and 
the  National   Institutes  of  Health.     Within  the  enlarged  NIH,  there  are  the 
traditional  National   Institutes.     Since  Sunday  a  weei<  ago,  when  the 
Division  of  Environmental  Health  Sciences  was  elevated  to  the  stature  of 
an  Institute,  they  have  numbered  ten. 

Two  programs  that  were  once  a  part  of  NIH--the  National   Institute  of 
Mental  Health  and  the  Regional  Medical  Prog rams--are  no  longer  administered 
by  us.     ...We  are  currently  seeking  a  Director  for  the  Eye  Institute. 
...The  National    Institute  of  Neurological  Diseases  and  Blindness  was 
changed  by  the  last  Congress  to  the  National   Institute  of  Neurological 
Diseases  and  Stroke.     ...The  Lister  Hill  National  Center  for  Biomedical 
Communications  was  established  by  the  Congress  as  part  of  the  Library  of 
Medicine,  and  the  Fogarty  International  Center  for  Advanced  Study  in  the 
Health  Sciences  is  now  getting  under  way.     ...You  will  note  that  in  the' 
Bureau  of  Health  Professions  Education  and  Manpower  Training,  an 
institutional  focus  was  established  under  a  Deputy  Director.  This 
organization  was  formalized  in  the  Federal  Register  on  January  k  of  this 
year. 

The  National   Institutes  of  Health  is  constituted  now  to  carry  out 
the  broad  mission  of  support  of  research,  research  training,  education 
in  the  health  fields,  and  biomedical  communication.     The  assumption  is 
that  through  this  transformation  a  better  job  can  be  done--in  part,  as  the 
NIH  is  now  better  aligned  with  the  organization  of  medical  schools,  with 
its  common  concern  for  medical  manpower,  research,  and  the  preservation  and 
communication  of  scientific  knowledge. 
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If  we  turn  now  to  the  matter  of  budget,   I  think  we  can  speak  of  two 
main  problems  for  I969.     First,  the  problem  of  absolute  dollars;  and  second, 
the  problem  of  reasonable  advance  assurance  of  the  level  of  support  to  be 
anticipated.    We  are  keenly  aware  of  the  increased  sensitivity  occasioned 
by  the  need  to  renegotiate  our  moral  commitments  for  continuation  awards."'  . 
And  in  reviewing  some  figures  over  recent  years,  we  will  see  clearly  that 
predictability,  a  desirable  feature  even  when  budgets  are  growing  rapidly, 
is  even  more  so  in  a  period  of  budgetary  constraint. 

The  NEXT  SLIDE  (2)  shows  a  profile  of  NIH  appropriations  from  fiscal 
year  1955  to  I968.     Federal  support  for  biomedical  research  entered  a  new 
growth  phase  after  the  conclusion  of  the  Korean  war.     The  major  growth  has 
indeed  been  in  the  support  of  research  through  grants,  but  major  additional 
dollars  have  also  gone  into  the  development  of  resources,   into  collaborative 
studies,  and  of  course  into  direct  research. 

Actual  obligations  by  dollar  for  1 968  and  estimated  obligations  for 
1969  and  1970  are  shown  in  the  NEXT  SLIDE  (3). 


If  one  looks  at  trends  in  the  dol lar  value  of  NIH  research  grants, 
as  shown  in  the  NEXT  SLIDE  (4),  there  is  seen  to  have  been  an  increase 
since  1963-1964.     One  has  to  be  cautious  in  making  this  point,  however, 
because  the  numbers  of  g rants--shown  in  the  NEXT  SLIDE  (5)--have  remained 
fairly  constant  over  the  past  five  years.    This  reflects,  of  course,  the 
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fact--shown  in  the  NEXT  SLIDE  (6)--that  the  average  dollar  value  of  NIH 
research  grants  has  increased.     While  I  cannot  specify  ^11  the  reasons 
for  this,  it  is  clear  that  inflation  and  increased  sophistication  of 
research  have  played  a  part. 

Similarly  the  number  of  NIH  training  grants  (NEXT  SLIDE,  7)  has 
remained  almost  constant  since  19^3,  although  here  again,  the  dol lar 
value  (NEXT  SLIDE,  8)  of  NIH  training  grants  has  increased  until  recently, 
and  the  average  dollar  value  per  training  grant  (NEXT  SLIDE,  9)  has  also 
shown  some  increase. 

Another  way  to  look  at  program  trends  of  recent  years  is  to  revievy 
the  budgetary  data  of  the  Bureau  of  Health  Professions  and  Education  and 
Manpower  Training.     The  NEXT  SLIDE  (10)  shows  appropriations  for  these 
programs  since  1965.     Let  me  point  out  what  is  on  this  slide  and  then 
bring  you  back  to  focus  only  on  the  top  line.     Here  is  included  the  Health 
Professions  Education  Assistance  for  medical  and  dental  purposes,  including 
educational   improvement,  loans,  scholarship  and  construction.     The  orders 
of  magnitude  for  1968  are  $52  million,  $15  million,  $7  million  and  $175 
million.     As  you  see,  construction  took  a  major  drop  in  1969- 

Now  if  you  will  focus  a  moment  on  the  top  1ine--in  19^5  the 
appropriation  was  approximately  $137  million,  and  for  that  year  the 
authorization  was  the  same--$137.     However,  for  each  year  starting  in 
1966,  beginning  to  tighten  up,  fewer  dollars  were  appropriated  than  were 
authorized.     The  figures  were  $169  million  authorized  for  I966,  $15^  million 
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appropriated;  $302  authorized  for  1967,  $277  million  appropriated;  $400 
million  authorized  for  1968,  $3^^  million  appropriated;  and  then  for  1969, 
$427  million  authorized  and  $241  million  appropriated.     The  big  cut,  of 
course,  was  in  construction,  and  the  reasons  were  multiple  and  complex. 
But  this  is  one  way  of  dramatizing  the  fact  that  even  in  an  area  as  acute 
and  generally  recognized  as  health  manpower,  it  has  not  been  possible  to 
mobilize  resources  that  were  anticipated  at  the  time  organizations  were 
established.     This  has  occurred  in  other  areas--not  just  at  the  National 
Institutes  of  Health. 

I  summarize  the  trend  by  showing  the  NEXT  SLIDE  (11),  which  gives 
the  appropriation  as  a  percent  of  authorization.     We  see  that  in  1965, 
essentially  100  percent  was  provided.     In  1966  and  '67,  some  selectivity 
was  obvious.     By  1 968  there  was  a  decided  retraction;  and  by  1969  the  full 
impact  of  constraints  was  seen,  the  differences  becoming  fairly  marked  in 
almost  al 1  areas. 

It  will  be  of  little  surprise  to  this  audience  that  we  anticipate 
continued  constraints  for  at  least  the  next  two  years.    The  immediate 
question  that  arises,  then,  so  far  as  budget  is  concerned,   is  the  degree 
of  accuracy  with  which  one  can  indeed  predict  available  f unds--f i rst ,  on  a 
short-term  basis,  then  the  probability  for  release  in  the  mid-  or  ten-year 
range,  and  finally  the  prospects  for  the  years  beyond.     Until  one  has  a 
reasonably  good  estimate  "in  general  orders  of  magnitude,   it  is  very 
difficult  to  make  a  reasonable  allocation  while  restraining  programs 
generally.     If  one  visualizes  a  long  period  of  major  constraints,  this 
implies  a  deferrment  of  some  activity  such  as  expansion  of  research 
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facilities,  expansion  of  training  programs,  or  development  of  those 
educational  programs  that  might  not  require  as  long  a  term  as  others.  Our 
assumption  at  present  is  that  we  are  in  a  period  of  temporary  fiscal 
constraint  and  that  there  will  be  relief  in  the  near  future. 

I  will  turn  now  briefly  to  the  legislative  base  for  the  support  of  the 
National   Institutes  of  Health.     To  make  only  two  points:     We  do  not  have 
major  legislative  changes  pending  for  the  research  aspect  of  the  National 
Institutes  of  Health.     On  the  other  hand,  extensions  of  the  basic  legislations 
of  the  National  Library  of  Medicine  will  come  before  this  first  session  of 
the  91st  Congress.     In  addition,  though  the  Health  Manpower  Amendments  of 
1968  go  into  effect  on  July  1  of  this  year,  the  extension  was  for  a  two-year 
period  only.     We  shall  be  forwarding  legislation  for  these  programs  less 
than  a  year  from  now  for  fiscal  1970. 

I  believe  that  the  relationship  of  the  Federal  Government  to  universities 
will  be  dependent  to  a  considerable  extent  on  our  ability  to  emerge  from 
this  next  round  of  health  manpower  legislation  with  a  more  complete 
articulation  of  national  policy  under  these  laws  than  has  been  possible  to 
date.     Now  that  I  have  touched,  however,  on  the  legislative  programs  of 
importance  in  the  immediate  future,  let  me  speak  more  generally  about  the 
problems  and  issues  facing  the  support  of  research. 

First,   let  me  assert  that  I  believe  research  is  suspect,  to  a  degree 
that  would  have  been  unbelievable  only  a  short  time  ago.     For  example,  there 
is  the  question  whether  Federal  support  of  research,   in  the  light  of  today's 
problems  arising  on  all  sides,  has  indeed  been  harmful  to  education,  to 
teachers,  and  to  students.     Then,  there  are  some  who  believe  that  deployment 
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of  the  resources  going  into  research  could  somehow  bail  us  out  of  our 
problems  in  the  organization  and  delivery  of  health  services.     One  major 
reason  that  the  two  activities  are  not  interchangeable  is  the  difference 
in  magnitude  of  the  resources  needed  for  each.     If  one  looks  only  at 
dollars,  the  total  cost  of  health  care  to  the  Nation  is  in  the  order  of 
$55  to  $60  billion.    The  portion  devoted  to  medical  research  (exclusive 
of  training  and  construction)   is  only  about  $2.5  billion,  or  5  percent; 
and  the  Federal  share  of  this  is  about  two-thirds,  or  $1.6  billion. 
While  we  do  not  have  good  estimates  of  the  total   investment  in  education 
and  training  across  the  total  health  field,  the  figure  is  closer  to  the 
$2.5  billion  research  figure  than  to  the  $55  to  $60  billion  total  figure. 
Thus,   it  is  clear  that  the  need  for  additional  funds  in  health  services 
cannot  be  met  by  movement  of  dollars  out  of  research  and  education.  Even 
a  billion  dollars  shifted  to  our  health  service  bill,  though  ruinous  to 
medical  research  and  education,  would  contribute  little  to  the  service 
problems. 

As  a  related  and  quite  serious  problem,  there  is  the  difficulty  of 
communicating  the  nature  of  research  to  the  public  broadly,  or  even  to 
those  in  decision-making  positions  of  responsibility.     This  complicates 
the  rather  desperate  search  for  some  way  to  find  an  overall  mechanism 
or  process  for  a  more  reasonable  allocation  of  national   resources.  My 
prejudice,  and  perhaps  -yours ,   is  that  the  development  of  such  a  rational 
process  would  indeed  improve  the  Federal  Government's  relationship  and 
support  of  academic  science  in  achieving  national  goals,  and  this  is  a 
task  that  we  must  be  about. 
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I  call  your  attention  to  the  speech  by  Dr.  Donald  Hornig,  Special 
Assistant  to  the  President  for  Science  and  Technology,  in  which  he  reviewed 
the  year's  science  policy;  to  Don  Price's  article  in  a  recent  issue  of 
Sc ience;  and  to  Jim  Shannon's  speech  "Science  and  Social  Purpose"  presented 
at  the  meeting  of  the  MAS  in  late  December.    Although  serious  though  is 
being  given  to  the  need  to  develop  the  basic  policy  guidelines  against 
which  talent,  manpower  resources,  and  dollars  will  be  deployed,  it  remains 
that  we  do  not  have  such  guidelines  today.    Meanwhile,  there  is  work  to 
be  done.    And  for  a  program  operator  such  as  myself,  it  is  important, 
while  moving  toward  such  a  broad  definition  of  national  policy,  to  take 
other  actions  with  shorter-term  goals  during  this  period  of  transition  in 
Federal  support  of  science. 
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The  Charter  Day  Address 

Medicine  —  An  Endless  Frontier 
Robert  O.  Marston,  M.  D. 

Director,  National  Institutes  of  Health 
Department  of  Health,  Education  and  Welfare 

1 1  is  a  deep  pleasure  and  a  high  honor  to  take  part 
in  these  Charter  Day  exercises.  The  pleasure  derives  to  a  large  extent 
from  long  and  happy  associations  with  Williamsburg,  and  the  honor, 
from  the  magnificent  tradition  and  achievement  of  this  institution. 

It  is  also  my  pleasure  to  be  the  bearer  of  a  warm  tribute  on  the 
opening  of  the  John  Millington  Hall  of  Life  Sciences.  While  NIH  has 
not  played  a  part  in  financing  the  construction,  our  sister  agency  in  the 
Department,  the  Office  of  Education,  was  a  major  contributor.  I  bring 
you  greetings  from  our  new  Secretary,  Mr.  Robert  Finch,  who  sends  his 
best  wishes  on  the  dedication  of  this  building  and  his  congratulations  on 
the  276th  anniversary  of  the  chartering  of  the  College  by  King  William 
and  Queen  Mary. 

My  purpose  today  is  twofold.  First,  to  venerate  and  to  learn  from 
an  illustrious  past  through  these  Charter  Day  exercises,  which  com- 
memorate the  high  place  our  forefathers  gave  to  education  through  the 
establishment  of  the  College  of  William  and  Mary  in  1693. 

My  purpose  is  also  to  dedicate  to  the  future  both  human  and  phy- 
sical resources,  through  the  ceremony  commemorating  the  completion  of 
the  Ufe  sciences  building. 

These  are  major  charges  to  any  speaker,  especially  one  whose  very 
beginnings  and  life  have  been  so  personally  conditioned  by  Williamsburg, 
Toano  and  James  City  County  on  the  one  hand,  and  by  science  and 
medicine  on  the  other.  The  present  occasion  is  an  adequate  stimulus  to 
seek  and  to  share  bold  new  truths  and  understandings  concerning  the 
relation  of  medicine  and  science  to  the  needs  and  hopes  of  our  society. 

Thus,  in  looking  forward  to  this  day,  I  have  enjoyed  the  oppor- 
tunity to  range  freely  over  many  writings  and  recollections,  rereading 
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a  bit  of  Wyndham  Blanton's  valuable  three  volumes  on  medicine 
in  early  Virginia,  savoring  some  of  William  Osier's  thoughts  on  the 
relationship  of  doctors  and  nurses  to  other  people,  reviewing  a  series 
of  studies  on  science,  government  and  society.  And  I  have  reflected 
upon  some  of  my  own  thoughts,  both  childhood  impressions  as  I 
watched  early  history  in  review  during  the  restoration  here  and  those 
expressed  in  my  recent  writings  about  the  necessity  to  seek  new  ways  to 
reconcile  Federal  stewardship  in  the  use  of  funds  with  the  need  for 
regional  talent  and  the  determination  to  meet  local  and  regional  needs. 
In  a  broader  vein,  I  have  been  looking  back  on  personal  experiences  and 
writings  concerning  the  changing  role  of  this  nation  as  it  has  assumed 
leadership  in  health  and  science. 

It  has  been  pleasant,  I  repeat,  to  think  about  today  against  such  a 
background.  But  I  have  also  been  reading  Jacques  Barzun's  concerns 
about  the  ability  of  the  American  university  to  survive  the  pressures  of 
our  current  social  unrest  exemplified  by  student  riots  and  racial  conflict. 
I  could  not  escape  the  pessimistic  but  compelling  population  predictions, 
the  warnings  of  environmental  threats,  the  impressions  of  deteriorating 
confidence  in  government,  in  our  institutions,  and  in  one  another.  And 
I  awoke  from  my  daydreams  to  the  realization  that  the  most  significant 
aspect  of  a  Charter  Day  exercise  at  William  and  Mary,  involving  the 
dedication  of  a  science  building,  is  after  all  the  timing.  The  fact  is  that 
such  events  on  a  college  campus  in  February  1969  have  quite  a  different 
import  than  they  would  have  had  last  year  or  ten  years  ago.  I  realized 
that  a  speaker  on  such  an  occasion  would  do  well  to  select  limited  goals, 
focus  on  the  world  as  it  is  today  and  the  present  issues,  rather  than  to 
fabricate  platitudes  about  the  future.  Permit  me,  however,  this  one  in- 
dulgence— a  quotation  from  Robert  Ardrey's  poetic  African  Genesis: 
...  we  were  born  of  risen  apes,  not  fallen  angels,  and  the  apes  were 
armed  killers  besides.  And  so  what  shall  we  wonder  at?  Our  murders 
and  massacres  and  missiles,  and  our  irreconcilable  regiments?  Or  our 
treaties  whatever  they  may  be  worth;  our  symphonies,  however  seldom 
they  may  be  played;  our  f)eaceful  acres,  however  frequently  they  may 
be  converted  into  battlefields;  our  dreams,  however  rarely  they  may  be 
accomplished.  The  miracle  of  man  is  not  how  far  he  has  sunk  but  how 
magnificently  he  has  risen.    We  are  known  among  the  stars  by  our 
poems,  not  our  corpses. 

There  were  several  thoughts  behind  my  choice  of  the  title  "Medi- 
cine—  An  Endless  Frontier."  First,  I  wanted  to  explore  briefly  the  role 
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of  medicine  in  the  greater  society.  Second,  in  paraphrasing  the  title  of 
Vannevar  Bush's  report  made  soon  after  World  War  II — a  basic  docu- 
ment for  public  discussion  of  the  role  of  science — I  invite  comparisons 
of  the  situation  we  then  faced  with  the  present  one.  And  third,  I  submit 
that  the  opportunities  in  medicine  extend  beyond  the  boundaries  of  geo- 
graphy or  time,  and  that  in  medicine  and  science  America  today  bears  a 
unique  torch  for  the  world  and  for  the  destiny  of  mankind. 

Time  and  again  medicine  has  been  instrumental  in  advancing  the 
frontiers  of  other  fields.  Freedom  from  epidemics,  extended  life  ex- 
pectancy, and  the  hope  of  recovery  from  illness  have  changed  our  ways 
of  thinking  about  the  world  and  about  ourselves.  If  indeed  the  age-old 
true  enemies  of  man  are  illness,  poverty,  ignorance,  and  war — or  the 
propensity  to  make  war — then  it  is  clear  that  medicine  has  much  to  offer 
in  the  broadest  social  context. 

Medicine  has  a  more  specific  relationship  to  educational  institu- 
tions. George  Packer  Berry,  a  former  dean  at  Harvard,  has  expressed  it 
this  way: 

The  roots  of  Anatomy  run  deep — to  Galen,  to  Aristotle,  to  their  origins 
in  the  valleys  of  the  Euphrates  and  the  Nile.  Long  before  medieval 
scholasticism  had  yielded  to  Renaissance  thinking,  anatomists  were 
emerging  as  predominant  teachers  in  the  faculties  of  medicine.  There  is 
no  older  faculty  in  the  university  than  that  of  medicine,  its  beginning 
dating  back  900  years  to  the  first,  the  School  of  Salerno.  Montpellier, 
Paris,  Bologna,  Padua  followed.  Thus  medicine — the  mother  faculty  of 
all  scientific  faculties — with  the  anatomist  as  its  central  figure,  is  the  nur- 
turer  of  science. 

It  is  not  surprising  to  find  that  half  of  the  current  budgets  of 
several  major  universities  are  devoted  to  the  health  field,  or  that  medical 
research  is  often  viewed  as  a  model  in  planning  other  research,  or  that 
the  educational  developments  in  schools  of  medicine  and  dentistry  are 
studied  by  other  professions.  At  the  same  time,  the  rising  anticipations 
and  expectations  in  the  health  field  serve  as  a  focal  point  in  consider- 
ations of  social  issues,  whether  they  be  the  needs  of  the  poor  or  the  men- 
ace of  environmental  contaminents  or  the  need  for  better  understanding 
of  the  problems  of  population.  Medicine  is  an  endless  frontier  because 
it  crosses  so  many  fields  of  vital  interest  to  man. 

But  America  as  a  nation  did  not  always  give  substantial  support  to 
its  medical  and  research  institutions.  Indeed,  it  was  as  recently  as  1910 
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that  Abraham  Flexner  made  his  devastating  report  on  the  sorry  state  of 
medical  education,  which  resulted  in  the  closing  of  about  half  of  the 
medical  schools  of  that  day.  Traditionally,  physicians  as  well  as  chem- 
ists, physicists,  and  others  looked  to  Europe  for  both  their  education 
and  leadership;  and  until  World  War  II,  even  our  best  universities,  for 
all  our  resources,  still  compared  poorly  with  the  ancient  European 
centers  of  research  and  teaching. 

During  the  war,  two  things  happened.  First,  those  ancient  and 
illustrious  institutions  of  Europe  were  largely  destroyed  or  disrupted. 
And  second,  our  country  had  found  that  research  could  so  affect  military- 
events  as  to  determine  the  war's  outcome.  But  we  had  been  ill-prepared 
to  utilize  scientific  talent,  which  was  largely  dispersed  among  univer- 
sities and  had  been  supported  in  a  haphazard  and  indifferent  fashion. 

Vannevar  Bush,  the  Director  of  the  wartime  Office  of  Scientific 
Research  and  Development,  was  asked  by  President  Roosevelt  for  rec- 
ommendations on  the  shape  of  postwar  science.  These  were  forwarded 
in  a  report  to  the  President  entitled  "Science — The  Endless  Frontier." 
This  recommended  the  termination  of  OSRD  (some  of  whose  grants 
NIH  inherited)  and  it  provided  a  basis  for  public  debate  and  con- 
gressional action  which  had  not  been  possible  during  the  war.  It  also 
focussed  attention  on  one  of  several  questions  addressed  to  the  scientific 
community;  What  can  be  done  to  organize  a  program  for  continuing 
the  wartime  effort  in  medicine  and  related  sciences? 

Application  of  the  government-university  relationship  to  medical 
science  as  a  national  policy  grew  from  the  mounting  cost  of  medical 
care  and  education,  combined  on  the  more  positive  side  with  the  post- 
war recognition  that  no  endeavor  offered  more  promise  in  the  peace- 
time world  envisioned  by  Dr.  Bush  than  did  medical  research.  My  old 
chief  Howard  Florey's  work  with  penicillin  on  the  battlefields  of  North 
Africa  shared  attention  with  the  Manhattan  Project's  success  in  the 
production  of  the  A-bomb.  The  agency  with  this  responsibility  for 
medical-science  support  was  to  be  the  National  Institutes  of  Health. 
Over  the  years  its  budget  rose  from  less  than  $3  million  in  1945  to  more 
than  a  $1  billion  for  grants  and  direct  operations. 

But  the  important  story  is  not  in  terms  of  dollars  or  size.  It  is  the 
story  of  accomplishments  in  biomedical  science  and  their  contributions 
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to  our  health  and  welfare  of  which  everyone  in  this  audience  is  aware, 
and  of  the  development  of  new  and  effective  ways  to  share  the  re- 
sponsibilities and  decision-making  between  Federal  and  non-Federal 
institutions.  Because  NIH  has  been  successful  in  these  respects,  let  me 
speak  briefly  about  our  research  component. 

The  purpose  is  to  improve  the  health  of  the  American  people 
through  the  support  of  research  and  research  training.  Ten  National 
Institutes,  such  as  the  Cancer  Institute,  which  is  our  oldest,  and  the 
National  Institute  of  Environmental  Health  Sciences,  our  youngest, 
make  grants  to  educational,  scientific,  and  other  nonprofit  organizations. 
This  activity  is  administered  on  the  basis  of  expert  advice,  provided 
first  by  study  sections  composed  of  the  best  consultants  available  through- 
out the  Nation  to  consider  applications,  and  then  by  National  Advison- 
Councils  of  non-Federal  experts  and  civic  leaders.  Scientific  merit  and 
the  promise  of  an  advance  in  our  understanding  of  health  and  disease 
are  the  prime  criteria  for  selection.  In  addition,  these  panels  offer 
advice  for  the  development  of  the  total  program  of  the  Institute. 

Most  of  the  Institutes  also  conduct  direct  research  programs  at  our 
300-acre  Bethesda  headquarters.  Not  only  do  these  dedicated  scientists 
make  contributions  of  their  own — often  in  areas  that  have  not  proved 
attractive  to  university-based  scientists — but  they  provide  a  readily 
available,  unbiased  source  of  scientific  advice  which  has  long  been  in- 
valuable in  the  formulation  of  NIH  policies.  The  high  cahber  of  these 
individuals  is  indicated  by  two  awards  given  within  recent  weeks  to 
NIH  scientists — the  Nobel  Prize  to  Marshall  Nirenberg  for  deciphering 
the  genetic  code,  and  the  President's  Science  Medal  to  Bernard  Brodie 
for  his  brilliant  contributions  to  pharmacology. 

One  is  tempted  to  go  on  citing  the  successes  of  NIH  programs, 
but  my  thesis  for  today — that  medicine  is  an  endless  frontier — does  not 
permit  one  to  dwell  on  past  accomplishments.  If  we  are  able  to  help 
advance  that  frontier,  it  is  because  NIH  and  the  field  of  medicine  in 
general  are  testing  grounds  for  new  ideas — ideas  that  can  be  explored 
systematically — and  because  of  the  great  importance  of  health  to  people. 

Thus,  in  February  1965,  President  Johnson  wrote: 

A  healthy  citizenry  has  traditionally  been  one  of  this  country's  foremost 
goals.  To  meet  increasing  demands  for  new  knowledge  which  are  created 
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by  this  objective,  the  National  Institutes  of  Health  have  grown  pre- 
cipitously in  the  post-war  years.  *  *  * 

To  provide  assurance  that  such  a  large  Federal  enterprise  is  being  con- 
ducted with  maximum  effectiveness,  and  in  furtherance  of  President 
Kennedy's  suggestion  that  a  qualitative  evaluation  of  the  NIH  operations 
be  made,  I  requested  such  a  study  in  early  1964.  *  *  * 
Its  significance  goes  well  beyond  the  NIH.  *  *  *  The  unique  coopera- 
tion of  government,  universities  and  private  enterprise,  which  charac- 
terizes so  much  research  and  development  in  this  country,  has  been  ex- 
plored in  the  context  of  NIH  operations. 

The  rep>ort  of  the  Wooldridge  Committee's  study  to  which  the 
President  referred  makes  the  following  statement : 

We  suspect  that  there  are  few  if  any  one-billion-dollar  segments  of  the 
Federal  budget  that  are  buying  more  valuable  services  for  the  American 
people  than  that  administered  by  the  National  Institutes  of  Health. 

Now  to  the  research  mandate  of  NIH  were  added  last  year  the 
large  and  growing  responsibility  for  the  support  of  professional  educa- 
tion and  manpower  training.  There  is  a  shortage  of  health  workers  of 
all  types  at  a  time  when  the  demand  for  health  services  is  mounting. 
This  condition  is  leading  to  frustration  on  the  part  of  the  consumer, 
together  with  some  sense  of  alienation  among  physician  and  nurses 
which,  with  other  unfortunate  results,  could  compound  the  problem 
of  drawing  talented  young  people  into  the  field. 

One  is  reminded  of  an  earlier  situation,  real  or  concocted  by  the 
fertile  imagination  of  William  Osier: 

There  are  individuals — doctors  and  nurses,  for  example  [he  said  at  Johns 
Hopkins  in  1891] — whose  very  existence  is  a  constant  reminder  of  our 
frailties;  and  considering  the  notoriously  irritating  character  of  such 
people,  I  often  wonder  that  the  world  deals  so  gently  with  them.  The 
presence  of  the  parson  suggests  dim  possibilities,  not  the  grim  realities 
conjured  up  by  the  names  of  the  persons  just  mentioned ;  the  lawyers 
never  worries  us — in  this  way,  and  we  can  imagine  in  the  future  a  social 
condition  in  which  neither  divinity  nor  law  shall  have  a  place — when 
all  shall  be  friends  and  each  one  a  priest,  when  the  meek  shall  possess 
the  earth ;  but  we  cannot  picture  a  time  when  Birth  and  Life  and  Death 
shall  be  separated  from  the  "grizzly  troop"  which  we  dread  so  much 
and  which  is  ever  associated  in  our  minds  with  "physician  and  nurse." 
But  in  the  same  address,  that  great  and  wise  physician  also  stated : 
In  the  gradual  division  of  labour,  by  which  civilization  has  emerged 
from  barbarism,  the  doctor  and  the  nurse  have  been  evolved,  as  useful 
accessories  in  the  incessant  warfare  in  which  man  is  engaged. 

In  addition  to  the  business  of  creating  opportunities  for  young 
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people  to  wage  that  "incessant  warfare,"  NIH  has  also  acquired  the 
responsibility  for  administration  of  the  National  Library  of  Medicine, 
the  Government's  main  biomedical  communications  center.  The  prob- 
lems of  education  are  not  limited  to  the  undergraduate  or  graduate  stu- 
dent, but  must  extend  beyond  the  university  and  teaching  hospital  to 
the  world  of  medical  research  and  practice.  Thus  the  National  Library 
of  Medicine  increasingly  emphasizes  the  role  of  the  library  as  reaching 
far  beyond  that  of  a  mere  repository  of  books.  Rather,  it  is  concerned 
with  making  information  available  to  those  who  need  it  in  ways  that 
best  serve  the  various  health  fields. 

The  final  support  for  my  view  of  medicine  as  an  endless  frontier 
deals  with  those  aspects  of  medicine  which  make  it  independent  of  time 
or  place,  politics  or  nationalism — aspects,  indeed,  that  make  it  an 
important  part  of  the  whole  history  of  man.  No  one  can  set  a  boundary 
to  the  march  of  medical  research,  medical  education,  or  medical  serv- 
ice. Throughout  history,  the  torch  of  progress  has  passed  to  many  parts 
of  the  world.  Today  it  plainly  rests  with  this  nation.  Elsewhere  things 
may  be  done  or  not  done,  deferred  or  accelerated,  on  the  basis  of  de- 
cisions made  in  this  country.  Where  do  we  stand  in  the  light  of  this 
awesome  responsibility? 

Our  national  record  of  performance  is  impressive.  Certainly,  Ameri- 
can medical  research  does  benefit  all  the  world.  Yet  we  have  been 
decreasing  our  research  carried  on  in  other  parts  of  the  world — even 
research  conducted  abroad  for  our  benefit.  We  continue  to  draw  top 
scientists  to  this  country,  and  even  import  physicians  and  nurses — not 
only  from  the  developed  countries  but  from  struggling  areas  whose 
health  problems  vastly  exceed  our  own.  Finally,  while  we  lead  the  world 
in  the  productivity  of  our  biomedical  research  and  the  splendor  of  our 
educational  institutions,  we  are  not  the  envy  of  the  world  in  terms  of 
our  ability  to  meet  the  growing  demands  for  health  services  at  a  cost 
within  the  means  of  every  citizen. 

It  is  against  this  background  of  contradictions  and  unsolved  prob- 
lems— a  background,  too,  of  turmoil  that  sharpens  men's  minds  and 
stimulates  nations  and  societies  to  seek  solutions — that  one  appreciates 
the  role  of  the  young  people  of  the  nation  who  must  carry  on  the  work 
and  seize  the  opportunities.  It  is  for  the  adults  among  us — for  the 
"Establishment,"  if  you  will — to  be  sure  that  those  who  would  devote 
their  lives  to  health  careers  have  such  an  opportunity. 
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Recently  the  American  Association  of  Medical  College  and  the 
American  Medical  Association  issued  a  joint  statement  calling  for  the 
creation  of  places  in  medical  education  for  all  qualified  applicants. 
This  will  not  be  easy  to  do,  but  it  is  a  worthy  goal — not  only  because 
of  the  national  need,  but  because  it  is  untenable  that,  as  this  nation 
moves  from  an  industrial  to  a  service  economy,  the  talented  and  dedi- 
cated young  person  should  have  unlimited  opportunities  in  law  or 
religion,  in  business  or  entertainment,  but  that  he  is  barred  from  medi- 
cine by  an  arbitrary  and  finite  limitation. 

As  we  move  forward  into  the  decade  of  the  seventies,  it  is  essen- 
tial that  we  maintain  medicine  as  an  endless  frontier.  We  must  con- 
tinue to  honor  the  local,  state  and  national  commitment  that  has  made 
it  possible  to  dedicate  here  today  the  John  Millington  Science  Hall. 
Yes,  we  must  continue  to  supply  the  physical  resources  for  the  future. 
Further,  we  must  give  the  support  that  will  make  it  possible  for  talented 
young  people  to  choose  a  career  in  the  health  fields — to  be  a  research 
scientist,  practicing  physician,  dentist,  nurse  or  allied  health  worker. 
Finally,  we  must  seek  new  ways  to  insure  the  achievement  of  national 
objectives  in  health  care  through  a  meaningful  involvement  of  talent 
and  motivation  at  the  local  level. 

The  experience  of  the  National  Institutes  of  Health  oflfers  some 
clear  guidance  in  the  definition  of  national  goals  and  policies.  After 
adequate  debate  in  Congress,  those  goals  and  policies  are  seen  as  best 
implemented  in  nongovernmental  agencies.  Most  of  the  NIH  research 
budget  and  essentially  all  of  the  manpower  bureau's  funds  are  awarded 
to  non-Federal  institutions.  I  believe  this  has  proved  a  wise  and  pro- 
ductive arrangement,  and  as  I  view  the  task  before  us,  it  is  to  strengthen 
these  relationships  in  ways  that  will  ensure  the  continued  viability, 
progress  and  effectiveness  of  American  medicine. 

Ladies  and  gentlemen,  in  closing  I  should  like  to  add  a  further 
word  about  the  science  building  we  have  dedicated  on  this,  the  276th 
anniversary  of  the  great  College  of  William  and  Mary.  It  is  named 
the  John  Millington  Hall  of  Life  Sciences,  after  a  distinguished  man 
who  played  a  major  role  in  this  college  and  in  the  lives  of  his  associates. 
The  students  and  teachers  who  work  here  are  a  key  part  of  that  Endless 
Frontier  of  which  I  speak,  because  here  it  all  starts;  the  choice  of  a 
career,  the  awakening  to  the  wonders  and  mysteries  of  biology  and 
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psychology,  the  establishment  of  the  factual  and  conceptual  base  on 
which  many  will  build  in  subsequent  study.  This  life  science  building 
will  be  a  doorway  into  all  the  health  fields  for  those  who  seek  to  serve 
their  fellow  man  in  these  professions. 

And  the  functions  carried  on  within  its  walls  will  affect  to  some 
degree  all  other  activities  of  the  College.  They  will  ultimately  afTect 
the  historian,  the  engineer,  the  law  student,  those  who  major  in  lan- 
guage, theology,  or  any  other  subject — because  this  is  1969.  This  is  a 
time  in  our  country,  and  perhaps  in  the  world,  when  thoughts  are 
turned  more  crisply  toward  the  needs  of  people  than  at  any  other  time 
in  our  history  since  the  early  struggles  of  our  forefathers  as  they  sought 
to  create  a  government  to  serve  us  all. 

Finally,  because  this  building  is  in  America  in  the  last  third  of 
the  twentieth  century,  it  symbolizes  the  greatest  opportunities  in  the 
life  sciences  that  the  world  has  ever  known.  And  because  I  am  per- 
sonally familiar  with  the  great  strength  that  the  College  of  William 
and  Mary  traditionally  maintains  in  the  area  of  the  life  sciences,  it  is 
my  conviction  that  those  who  leave  the  John  Millington  Hall  will 
readily  grasp  the  opportunities  and  responsibilities  available  in  these 
fields  today. 

So  we  are  back  at  where  I  began:  that  the  dedication  of  this 
building,  at  the  College  of  William  and  Mary  on  its  Charter  Day. 
symbolizes  for  me  the  endless  frontier  offered  in  the  life  sciences  and, 
more  broadly,  in  medicine.  It  symbolizes  opportunities  for  highly  mean- 
ingful service  in  the  prevention  and  cure  of  disease  and  the  alleviation 
of  suffering — indeed,  opportunities  to  improve  our  understanding  of 
man  himself — and  to  do  so  at  a  time  when  these  matters  have  unique 
relevance  to  the  problems  of  our  society  and  of  all  mankind. 

When  Thomas  Huxley  a  hundred  years  ago  saw  America  for  the 
first  time,  he  said,  "I  am  not  impressed  by  your  bigness.  Size  isn't 
grandeur,  and  territory  doesn't  make  a  nation.  The  great  question  is, 
'What  are  you  going  to  do  with  it  all?'  "  And  I  repeat,  the  frontier 
is  endless.  Let  us  approach  it  with  the  high  sense  of  values,  dedication 
and  excitement  that  were  at  the  heart  of  our  Nation's  beginnings  here 
in  Williamsburg. 


17 


,1 


Historical  Note 


Since  1756,  when  it  granted  its  first  honorary  degree  to  Benjamin 
Frankhn,  the  College  of  William  and  Mary  has  conferred  such  recogni- 
tion upon  more  than  three  hundred  persons.  These  have  included  eight 
Presidents  of  the  United  States,  a  number  of  public  leaders  from 
Canada,  England,  France,  and  Norway,  and  distinguished  Americans 
in  professional  and  cultural  fields  from  Virginia  and  other  states. 

The  College  at  its  1969  Charter  Day  added  to  this  list  the  names 
of  two  gentlemen  who  distinguished  themselves  in  their  respective  fields, 
and  in  their  service  to  society.  Dr.  Davis  Y.  Paschall,  President  of  the 
College,  presented  the  candidates  to  the  Rector  of  the  Board  of  Visitors, 
Walter  G.  Mason  of  Lynchburg. 
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National  Institutes  of  Health, 
Bethesda,  Md. 


FEDERAL  SUPPORT  OF  EDUCATION  AND  RESEARCH: 
POLICY  ISSUES  AND  NATIONAL  NEEDS** 


Members  of  AOA,  friends  in  the  audience,  ladies  and  gentlemen :  I  am 
happy  to  meet  with  you  on  this  occasion  and  to  share  some  of  my  thoughts 
concerning  medicine  and  its  role  in  American  life. 

In  recent  weeks  those  of  us  who  administer  Federal  health  programs 
have  spent  considerable  time  examining  our  resjwnsibilities  in  preparation 
for  discussions  with  the  new  Secretary,  Mr.  Robert  Finch,  who  has  been 
reviewing  the  broad  policy  issues  of  the  Department  of  Health,  Education, 
and  Welfare.  In  the  light  of  these  considerations,  I  might  have  chosen  as 
my  topic  one  of  several  major  problems  confronting  us :  the  severe  shortage 
of  manpower  in  all  the  health  fields  ;  the  need  to  restore  man's  environment ; 
the  need  to  strengthen  the  conduits  of  knowledge  and  to  improve  the 
storage  and  retrieval  of  information ;  the  population  problem ;  the  cost  of 
health  care ;  or  the  organization  and  delivery  of  health  services.  But  all 
these  have  been  much  discussed  of  late,  and  I  have  chosen  to  restrict  my 
remarks  to  the  Federal  sphere  and  particularly  to  issues  and  needs  directly 
related  to  the  field  of  health. 

An  AOA  lecture  is  a  student-oriented  exercise,  with  emphasis  on  the 
achievement  of  excellence  by  students.  And  it  seems  quite  clear  to  me  that 
in  1969  student  excellence  is  closely  bound  to  the  whole  concept  of  how  the 
world  should  be  and  what  must  be  done  with  it.  So  I  will  begin  with  what 
I  think  is  the  key  issue  in  Washington,  in  communities,  and  on  college 
campuses  throughout  the  country.  This  is  the  question  of  relevance. 

If  I  read  the  question  correctly,  it  is  whether  long-range  basic  research 
on  biomedical  problems  is  truly  relevant  to  present  urgent  needs  of  medical 
practice,  and  even  whether  medical  education  is  relevant  to  the  pressing 
social  needs  of  our  times.  One  hears  the  question  in  many  forms.  It  is 
raised,  for  instance,  in  respect  to  the  role  of  the  teaching  hospital,  in  which 
research,  education,  and  community  service  often  appear  as  competitive 
rather  than  complementary  functions.  It  is  raised  whenever  one  speaks  of 
the  allocation  of  resources — human,  physical,  or  fiscal.  It  is  a  question  that 
arises  in  discussions  of  curricula,  of  types  of  research  to  be  undertaken, 

*  Director,  National  Institutes  of  Health  (U.  S.  Department  of  Health,  Education, 
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and  of  various  approaches  to  the  organization  and  delivery  of  health 
services. 

The  current  issue  of  AOA's  Pharos  presents  a  symposium  on  medicine 
and  humanism  which  speaks  to  many  of  these  points.  It  begins  with  an  ob- 
servation by  Albert  Einstein :  "The  concern  for  man  and  his  destiny  must 
always  be  the  chief  interest  of  all  technical  effort;  never  forget  it  among 
your  diagrams  and  equations."  And  a  student  at  Stanford  started  his  paper 
prepared  for  the  recent  American  Medical  Association  Congress  on  Medi- 
cal Education  with  the  following  quotation : 

Man  has  continuously  worked  to  increase  his  sense  of  personal  worthi- 
ness by  extending  his  mastery  of  his  physical  environment.  In  this 
light  the  conquest  of  space  and  the  synthesis  of  DNA  take  on  a  deep 
and  greater  significance.  The  answer,  of  course,  lies  not  in  space  or 
in  the  test  tube  but  within  ourselves  and  in  the  institutions  we  create. 

Thus,  the  profound  and  quite  valid  question  of  relevance  is  raised  keenly 
by  students ;  and  you,  the  students,  have  been  more  penetrating  at  times 
than  faculty  members,  who  in  fact  initiated  some  of  these  discussions  many 
years  ago.  I  will  pick  only  one  example,  the  book  Social  Class  and  Mental 
Illness* — not  only  because  one  of  its  authors,  Dr.  Redlich,  is  here  today, 
but  because  this  plea  for  relevance  of  activities  in  the  ivory  tower  to  the 
needs  of  society  had  an  influence  on  me  more  than  a  decade  ago.  It  con- 
tributed to  my  working  later  to  effect  changes  in  the  organization  and  de- 
livery of  health  services  and  in  the  educational  environment  within  our 
institutions  to  make  them  more  relevant. 

One  of  the  questions  we  shall  be  asking  in  the  mid-1970's  is,  What  were 
the  agents  of  change?  I  believe  we  shall  find  in  restrospect  that  the  motiva- 
tion to  change  included  the  whole  social  awakening — the  civil  rights  move- 
ment, the  student  protests,  concern  about  the  war,  increased  faith  in  our 
ability  to  change,  and  perhaps  as  much  as  anything  else,  the  crowding  of 
people  throughout  the  world  as  a  result  of  the  population  explosion. 

Attention  to  national  needs  has  been  sharpened  by  a  growing,  but  far 
from  complete,  sense  of  social  conscience,  if  you  will.  But  this  does  not 
identify  the  tools  to  be  used  in  meeting  the  needs.  A  few  years  from  now, 
it  may  not  be  necessary  to  speak  to  the  importance  of  research,  of  educa- 
tion, of  defining  ones  tools ;  but  we  have  had  such  a  shift  of  climate  in  the 
last  year  or  two  that  when  I  appear  before  an  audience  today,  I  assume  that 
it  contains  elements  of  an  antiscience,  antiacademic,  antiintellectual  outlook. 
The  pendulum  has  swung  very  rapidly,  and  suspicion  of  the  academic 
world  seems  to  influence  the  thinking  of  substantial  numbers  of  people. 

My  thesis  is  that  research  and  education,  by  their  very  nature,  are  de- 
signed to  be  agents  of  change.  History,  tradition  and  purpose  over  the  cen- 

*  A.  B.  Hollingshead  and  F.  C.  Redlich.  New  York,  Wiley,  1958,  1964  (442  pp.) 
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turies  have  shaped  these  two  instruments  to  serve  rather  specifically  as 
change  agents  of  profound  importance. 

It  is  also  true  that  they  can  be  used  as  stabilizers  of  the  status  quo.  In- 
deed, John  Gardner  says  that  even  excellent  institutions,  run  by  excellent 
human  beings,  are  inherently  sluggish,  indifferent  to  innovation,  slow  to 
respond  to  human  need,  and  not  eager  to  reshape  themselves  to  meet  the 
challenge  of  the  times.  And  he  adds  that  often  those  who  appear  eager  for 
change  oppose  it  stubbornly  when  their  own  institutions  are  involved.  "I 
give  you,"  he  says,  "the  university  professor — a  great  friend  of  change, 
provided  it  doesn't  aflfect  the  pattern  of  academic  life.  His  motto  is,  'in- 
novate away  from  home'."  And  the  same  could  be  said  about  most  of  us. 
Yet  change  is  in  process,  and  research  and  education  should  be  key  tools, 
and  we  must  not  throw  away  these  tools  at  a  time  when  they  are  most 
needed. 

All  trends  point  toward  a  constantly  growing  demand  for  health  services 
in  this  country.  That  demand  will  continue  to  increase  at  such  an  explosive 
rate  and  with  such  insistence  that  the  demand  itself,  not  estimates  of  need, 
will  determine  the  actions  taken.  I  believe  that  the  American  people,  pri- 
vately and  publicly,  will  insist  on  dedicating  an  increasing  portion  of  the 
gross  national  product  to  health.  The  $50  billion  health  industry  of  today, 
according  to  many  economists,  will  move  with  some  speed  toward  the  $100 
billion  mark  in  the  mid-seventies.  So  let  us  start  with  the  premise  that  there 
will  be  an  even  greater  national  demand — one  accompanied,  I  believe,  by  a 
greater  willingness  to  pay  than  we  recognize  at  present. 

The  question  facing  this  Nation  in  the  health  field  is  not  whether  we  are 
going  to  make  greater  commitments  to  the  health  of  the  people,  but  how  to 
do  this  effectively  on  several  fronts  at  the  same  time.  We  must  be  concerned 
with  the  organization  and  delivery  of  health  services — with  better  deploy- 
ment of  resources,  personnel,  and  facilities.  I  am  deeply  concerned  with 
this  problem  as  a  Federal  administrator — concerned  enough  to  have  spent 
the  years  that  I  did  in  directing  the  Division  of  Regional  Medical  Programs 
and  the  Health  Services  and  Mental  Health  Administration  before  moving 
to  NIH. 

I  have  spoken  frequently,  and  I  think  with  some  force,  on  the  need  to 
stimulate  with  Federal  dollars  the  totality  of  health  resources — medical 
schools,  hospitals,  physicians,  nurses,  dentists,  allied  health  workers,  and 
lay  organizations  and  individuals — and  to  do  a  better  cooperative  job  with 
the  resources  we  have.  But  I  have  alw-ays  said  that  the  main  future  determi- 
nant of  our  ability  to  maintain  health,  prevent  illness,  and  cure  the  sick  will 
be  the  new  knowledge  and  skills  we  develop,  and  that  the  second  deter- 
minant will  be  the  effectiveness  of  our  educational  process.  For  several 
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years  I  have  warned  against  the  dangers  of  borrowing  from  Peter  to  pay 
Paul — of  attanpting  to  do  more  with  less.  For  I  believe  that  grave  prob- 
lems lie  ahead  if  we  cannot  mobilize  the  resources  needed  to  maintain  the 
research  and  research  training  base  and  the  education  of  health  personnel. 
Let  me  remind  you  of  these  words  from  John  Gardner :  "We  are  in  deep 
trouble  as  a  people,  and  history  is  not  going  to  deal  kindly  with  a  rich  na- 
tion that  will  not  tax  itself  to  cure  its  miseries." 

My  first  consideration,  then,  is  the  need  to  view  biomedical  research  and 
education  as  key  agents  to  be  used  judiciously  in  shaping  national  policy. 
I  should  like  to  talk  first  about  research  and  then  about  the  support  of  edu- 
cation along  these  lines. 

A  related  issue  has  to  do  with  the  distribution  of  responsibility  between 
Federal  and  non-Federal  activities.  The  Federal  role  in  both  research  and 
education  must  be  a  derivative  of  national  policy,  of  the  needs  out  in  the 
real  world.  But  the  existence  of  a  societal  problem,  however  urgent,  does 
not  alone  determine  what  the  Federal  role  should  be.  Without  regard  to 
one's  political  philosophJ^  the  proposed  role  may  simply  not  be  within  the 
Federal  domain.  It  may  not  be  amenable  to  the  tools  and  powers  that  the 
Federal  Government  possesses.  Or  finally,  if  attempted,  it  might  meet  with 
public  revolt. 

I  recall  such  a  revolt,  perhaps  mild  by  comparison  with  today's  protest 
methods,  but  still  curious  and  telling  under  the  circumstances.  In  Britain 
during  the  terrible  bombing  of  London  in  World  War  II,  the  government, 
in  order  to  facilitate  movement  in  and  out  of  air  raid  shelters,  ordered  all 
persons  to  go  down  on  the  right  side  and  come  up  on  the  left  side.  Immedi- 
ately the  people  did  just  the  opposite,  achieving  the  goal  of  efficiency  but 
striking  a  strong  blow,  even  under  those  urgent  and  trying  conditions, 
against  government  edict. 

Federal  policy  in  the  support  of  biomedical  research  in  our  countr}'^  was 
largely  established  following  World  War  II.  Vannevar  Bush's  report 
"Science,  the  Endless  Frontier"  played  an  important  role  in  the  formula- 
tion of  that  policy.  Among  other  recommendations,  the  report  urged  that 
the  Nation  strengthen  Federal  support  of  biomedical  research.  It  empha- 
sized that  the  destruction  or  disruption  of  the  great  centers  of  learning 
throughout  Europe  gave  this  country  a  unique  responsibility,  and  it  also 
demonstrated  clearly  how  wartime  expenditures  on  science  and  technology- 
helped  achieve  a  major  social  objective :  military  victory. 

Science  today  continues  to  help  the  Nation  attain  its  health  goals.  This 
is  reflected,  for  example,  in  the  recent  International  Conference  on  Rubella 
Vaccines,  at  which  scientists  reported  encouraging  progress  in  efforts  to 
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control  a  disease  that  has  long  presented  a  serious  threat  to  fetal  life.  As 
one  participant  expressed  it — 

Rubella  symbolizes  those  events  which  can  interrupt  a  life  before  it 
reaches  the  world,  or  set  the  stage  for  an  existence  marred  by  heart, 
sight,  and  hearing  disorders,  blood  and  bone  abnormalities,  and  mental 
'  retardation.  Until  very  recently,  these  occurrences  have  been  viewed 
as  something  akin  to  the  acts  of  God,  beyond  human  intervention. 
The  child  lived  or  he  died,  and  if  he  lived,  his  defect  was  a  burden 
to  be  borne.  Never  until  now,  across  the  long  centuries,  have  we 
dared  to  presume  that  these  events  could  be  understood  and  prevented. 

Federal  policy  on  support  of  biomedical  research  is  closely  related  to 
national  issues  and  needs  because  the  Government,  for  a  variety  of  reasons, 
supports  such  a  large  proportion  of  biomedical  research  and  research  train- 
ing. It  plays  the  major  role  in  determining  the  level  of  action,  the  rate  of 
growth  and  the  general  direction  of  the  effort. 

This  is  not  to  say,  of  course,  that  all  these  decisions  concerning  biomedi- 
cal research  are  made  at  NIH.  The  principle  of  the  balance  of  powers  in 
the  determination  of  Federal  research  policy  has  its  parallel  elsewhere  in 
Government.  There  are  effective  checks  and  balances  among  the  agencies, 
scientists,  institutions  in  the  field,  and  of  course  the  Congress.  But  as 
budgets  have  become  constrained,  experience  has  emphasized  that  a  decision 
finally  reached  in  Washington  has  an  immediate  impact  on  the  nature  and 
level  of  research  in  institutions  throughout  the  country.  The  decisions  are 
not  limited  to  the  specifics  of  individual  science  projects,  but  now  play  a 
major  role  in  determining  the  viability  and  direction  of  whole  departments 
and  even  major  institutions. 

As  one  turns  from  research  to  the  question  of  Federal  support  of  educa- 
tion and  training  in  the  health  field,  some  key  differences  are  immediately 
apparent,  although  our  experiences  here  are  more  limited.  It  was  not  until 
the  Health  Professions  Educational  Assistance  Act  was  passed  in  1%3  that 
the  Federal  Government  became  involved  in  the  direct  support  of  medical 
education.  Moreover,  the  Federal  role  has  been  relatively  minor,  with  the 
exception  of  construction  assistance. 

Further  definition  of  the  Federal  role  in  the  support  of  education  in  the 
health  professions  is  needed.  For  example,  there  is  the  question  of  whether 
we  are  going  to  have  student  support  through  a  cost-of-education  grant  to 
institutions,  among  which  the  student  can  choose.  This  approach  would 
have  major  impact  in  assisting  the  disadvantaged  individual.  On  the  other 
hand,  many  educational  institutions  are  having  such  critical  problems  in 
terms  of  survival  that  the  question  of  block  grants  is  undergoing  close 
scrutiny  in  such  proposals  as  the  Miller  bill,  now  before  Congress. 
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I  should  like  to  point  out  that  if  the  proportion  of  Federal  support  to 
higher  education  should  in  the  next  few  years  increase  from  the  present 
one  fifth  to,  say,  one  third,  then  the  method  chosen  to  distribute  the  addi- 
tional support  becomes  very  important.  This  will  be  debated  in  Congress 
and  in  your  institution  over  the  next  few  years.  I  firmly  believe  we  must 
distinguish  clearly  between  the  Government's  role  in  the  support  of  educa- 
tion and  its  broader  responsibility  in  meeting  societal  needs.  And  I  empha- 
size again  my  serious  concern  about  the  dangers  of  blunting  two  of  our  most 
effective  tools  for  change — research  and  education — in  a  belated  recogni- 
tion of  the  magnitude  of  our  societal  problems.  As  I  pointed  out  earlier, 
the  social  pendulum  has  already  swung  far  and  will  probably  swing  farther. 

I  should  like  now  to  talk  about  some  of  the  tools  we  have  to  work  with  in 
the  Federal  Government — specifically  those  relating  to  research  and  educa- 
tion. One  thing  we  have  is  a  very  flexible  system.  I  say  this  somewhat  with 
tongue  in  cheek,  in  view  of  the  number  of  reorganizations  that  have  occurred 
in  the  Public  Health  Service  in  recent  years.  But  more  seriously,  the  trans- 
formation covers  the  whole  period  since  World  War  II,  when  broad  sup- 
port for  biomedical  research  under  Federal  auspices  became  an  established 
public  policy.  There  have  been  numerous  changes  in  that  time.  The  re- 
organization carried  out  last  April  consolidates  the  operational  activities  in 
three  major  agencies,  as  shown  in  the  following  chart. 

The  Consumer  Protection  and  Environmental  Health  Service  is  responsi- 
ble for  major  activities  in  the  environmental  health  area  and  includes  such 
programs  as  that  of  the  Food  and  Drug  Administration.  The  Health  Serv- 
ices and  Mental  Health  Administration  includes  direct  services  to  Federal 
beneficiaries,  all  the  responsibilities  of  the  Public  Health  Service  in  the  area 
of  mental  health,  and  three  new  activities — Regional  Medical  Programs, 
Comprehensive  Health  Planning,  and  the  National  Center  for  Health 
Services  Research  and  Development. 

The  third  major  component  of  the  Department's  health  establishment  is 
the  National  Institutes  of  Health,  composed  of  ten  National  Institutes,  with 
supporting  research  and  service  divisions.  Added  to  these  traditional  activi- 
ties is  the  new  Bureau  of  Health  Professions  Education  and  IManpower 
Training.  This  covers  physician  manpower,  allied  health,  and  the  dental 
and  nursing  fields,  funded  through  grants  for  construction,  student  assist- 
ance, and  basic  and  special  improvement  awards  to  institutions.  The  Na- 
tional Library  of  Medicine  is  also  part  of  NIH,  providing  leadership  in 
extending  the  concept  of  the  modern  medical  library  from  a  mere  repository 
for  books  to  a  broad  biomedical  communications  service. 

The  mission  of  the  National  Institutes  of  Health  is  to  improve  the  health 
of  the  American  people  through  support  of  research,  research  training, 
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education  in  the  health  fields,  and  biomedical  communications.  The  present 
budget  is  of  the  order  of  $1.4  billion,  and  in  my  opinion  there  is  compelling 
justification  for  additional  funds  in  each  of  the  above  areas. 

Research  conducted  by  or  supported  through  NIH  has  evolved  over  the 
last  few  decades  as  a  joint  venture  between  the  Federal  and  the  non- Federal 
components  of  our  society.  I  should  like  to  discuss  this  relationship  briefly 
as  it  operates  in  NIH  grants  programs.  No  grant  can  be  made  without  ap- 
proval of  a  nongovernmental  National  Advisory  Council,  which  bases  its 
decisions  on  a  detailed  analysis  of  the  research  proposal.  This  analysis  is 
carried  out  by  study  sections,  composed  of  the  Nation's  best  experts. 
\\'hether  measured  by  formal  studies  such  as  that  of  the  \^'oo]dridge  Com- 
mittee, or  by  the  judgments  of  our  colleagues  abroad,  or  by  general  consen- 
sus, the  national  investment  in  biomedical  research  and  its  impact  on  edu- 
cation and  service  have  been  good.  However,  as  research  expenditures 
climbed  steadily  in  the  1960's,  claiming  a  larger  proportion  of  the  Federal 
dollar,  and  as  the  need  for  direct  support  of  education  and  for  massive 
health  service  expenditures  became  increasingly  apparent,  persistent  ques- 
tions of  policy  have  arisen. 

One  such  question  arose  last  summer  concerning  so-called  "moral  com- 
mitments" for  on-going  research  funded  through  grants.  Because  of  budget 
constraints,  we  found  it  imperative  to  negotiate  with  individuals  and  insti- 
tutions a  reduction  in  our  grants  programs  averaging  15  percent.  This  was 
undoubtedly  a  shocking  experience  to  university  scientists,  and  the  question 
it  raises  for  all  of  us  is  whether  a  better  system  can  be  designed  to  support 
research,  education,  and  service — one  that  will  give  more  predictability  of 
support  over  a  period  of  time.  We  are  faced  with  a  dilemma.  If  we  adopt  a 
formula  approach,  we  lose  the  unique  strength  of  our  present  system :  the 
ability  to  identify  excellence  and  to  support  it  by  virtue  of  the  peer  judg- 
ments of  our  advisory  groups.  Let  me  say  here  that  I  strongly  support  the 
project-grant  system  as  one  method  of  supporting  science,  but  I  think  we 
must  explore  other  ways  of  aiding  and  stabilizing  institutions  and  large 
programs. 

Budget  constraints  pose  another  problem  for  science — that  of  striking  a 
reasonable  balance  between  the  support  of  basic  research  and  of  develop- 
mental or  applied  research.  We  must  not  forget  that  most  of  our  insoluble 
problems  in  medicine  are  not  amenable  to  a  target  approach.  Such  problems 
can  be  successfully  studied  only  through  free-ranging  inquiry  of  a  long-term 
nature.  At  this  point  in  history  the  fashionable  and  glamorous  programs 
tend  to'be  in  the  areas  of  health  service.  But  it  would  be  a  fatal  mistake  to 
support  those  at  the  expense  of  research.  The  same  can  be  said  of  any  efYort 
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at  this  time  to  divert  present  inadequate  resources  supporting  medical  edu 
cation  into  programs  directed  toward  broad  societal  needs. 

Let  me  summarize  my  thoughts  about  the  present  role  of  health-related 
academic  institutions.  The  cumulative  effect  of  changes  in  the  last  two 
decades  has  resulted  in  a  broadened  concept  of  the  health  professions'  edu- 
cational institutions  in  this  country  and  of  what  we  expect  of  them.  The 
university  medical  center  has  assumed  major  responsibility  for  the  educa- 
tion of  future  generations  of  scientists,  teachers,  and  practitioners.  Other 
prime  obligations  are  the  acquisition  of  new  knowledge,  both  basic  and 
applied,  and  the  provision  of  a  standard  of  health  care  in  the  community. 

As  society  becomes  more  and  more  dependent  on  the  university  medical 
center  as  a  major  resource  for  improving  health  and  the  quality  of  life,  the 
center,  in  turn,  becomes  more  and  more  dependent  upon  the  Federal  Gov- 
ernment for  financial  support.  One  of  our  most  formidable  policy  issues  is 
how  to  enable  the  Government  to  contribute  effectively  to  the  support  of 
this  complex  enterprise  which  is  absolutely  indispensable  to  the  practice  of 
good  medicine  and  the  maintenance  of  high  health  standards.  Finding  the 
answer  to  this  problem  is  of  vital  concern  to  all  of  us,  and  particularly  to 
the  young  who  must  assume  the  leadership  of  tomorrow. 

Summary  oj  Discussion  following  Lecture 

Q:  It  seems  to  us  that  the  present  pattern  oj  Federal  support  discriminates 
against  medical  students — tliat  they  are  the  ones  who  are  unable,  jar 
example,  to  obtain  fellowships.  Is  there  any  reason  why  this  cannot  be 
changed? 

A :  The  statutes  providing  for  general  support  of  health  manpower  train- 
ing are  of  very  recent  origin,  and  their  impact  in  terms  of  increased 
enrollment  and  graduates  is  just  beginning  to  be  felt.  Nonetheless,  we 
can  report  that  under  the  Health  Professions  Educational  Assistance 
Act,  23,000  students  have  already  received  loans  and  14,000  students 
have  benefitted  from  scholarships.  This  law  has  also  provided  basic 
improvement  grants  to  172  schools,  and  construction  assistance  to  20 
new  schools  and  105  other  schools.  So  a  start  has  been  made. 

Q :  What  is  the  point  of  all  our  present  emphasis  on  research  if  we  are  not 
going  to  develop  the  means  to  apply  this  knowledge  in  the  practice  of 
medicine?  Should  not  more  attention  be  given  to  improving  health  care 
rather  than  concentrating  on  research? 

A:  First  of  all,  I  think  we  must  see  this  problem  in  perspective.  The  total 
annual  cost  of  health  care  to  the  Nation  is  in  the  order  of  $50  to  $55 
billion.  The  portion  devoted  to  medical  research  is  only  about  $2.5  bil- 
lion, or  5  percent.  I  think  this  makes  clear  why  the  need  for  more  money 
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to  augment  health  services  cannot  be  met  by  merely  shifting  dollars 
away  from  research  and  education.  Let  me  put  it  another  way.  If  our 
total  national  expenditures  for  medical  research  were  applied  to  the 
delivery  of  health  services  to  the  citizens  of  New  York  State,  it  would 
have  no  appreciable  effect.  Robbing  Peter  to  pay  Paul  is  as  short- 
sighted in  medicine  as  in  other  endeavors. 

Q :  There  seems  to  be  more  emphasis  today  on  training  programs  for  re- 
search than  on  training  programs  jor  physicians  in  the  service  area.  Is 
there  an  imbalance  here? 

A:  In  certain  fields  where  shortages  of  medical  personnel  are  particularly 
acute  and  plainly  urgent — anesthesiology  and  psychiatry,  for  example 
— the  Federal  Government  has  been  providing  substantial  support  for 
some  time  through  programs  aimed  at  increasing  the  number  of  spe- 
cialists in  medical  practice.  I  think  it  is  fair  to  say  that  your  awareness 
of  broadly  supported  manpower  training  programs  is  certain  to  increase 
in  the  period  ahead.  Remember  that  the  legislation  in  this  area  is  of 
quite  recent  origin.  The  Health  Professions  Educational  Assistance 
Act  was  passed  in  1963,  the  Nurses  Training  Act  in  1964,  the  Allied 
Health  Professions  Training  Act  in  1966.  And  only  in  the  past  year 
were  these  activities  transferred  to  NIH,  when  education  and  biomedi- 
cal communications  were  made  part  of  our  mission. 

Q:  Have  you  given  any  thought  to  the  concept  of  supporting  research  on 
a  broad  basis  without  reference  to  disease  relevance,  and  where  sci- 
entists can  work  on  problems  of  their  oum  choosing? 

A:  Yes,  we  have.  We  established  within  NIH  in  1958  a  Division  of  Gen- 
eral Medical  Sciences,  now  a  National  Institute.  This  is  noncategorical 
in  nature  and  principally  devoted  to  the  support  of  basic  research.  Most 
of  our  research  activities,  however,  are  organized  along  categorical 
lines,  and  the  names  of  the  Institutes  designate  the  disease  or  diseases 
under  investigation.  We  believe  the  growth  of  NIH  in  the  postwar 
period  indicates  that  the  pattern  of  categorical  support  for  research  has 
been  a  sound  and  productive  one.  Congress  has  shown  its  confidence 
in  a  disease-oriented  research  program  while  also  authorizing  and  sup- 
porting our  National  Institute  of  General  Medical  Sciences. 
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I  am  particularly  glad  you  carae  to  visit  us  here  at  the 
National  Institutes  of  Health.    Since  World  V/ar  II,  the  Ameri.can  ' 
people  and  their  representatives  in  Congress,  \rith  a  degree  of 
optimism  and  informed  judgment,  have  made  a  tremendous  investment  in 
the  future  health  of  the  na,tion  and  the  vorld.     Today,  appropriations 
to  the  National  Institutes  of  Health  amount  to  one  and  one  hsilS  billion 
dollars  per  year.    Me  have  12,000  em:ployees.    It  is  important  for  you 
to  knovr  hov  the  uioney  is  spent  and  of  aiiy  successes  that  ve  are  having. 

Until  about  11  months  ago,  the  National  Institutes  of  Health 
vas  primarily  concerned  vith  reseai-ch--trying  to  find  vays  of  lengthening 
life  and  lessening  pain.     Today  ve  are  still  concerned  ".rith  these  goals. 
We  have  10  research  institutes  and  h  divisions  for  the  task,  and  in 
addition  the  unique  research  hospital  in  vhich  you  are  nov  seated, 
the  Clinical.  Center. 

In  April  of  last  year,  the  Secretary  of  Health,  Education  and^ 
V.'elfarc  added  the  organization  that  is  novr  2<no\rn  as  the  Ru-eau  of  Health 
Professions  Education  and  Manpo\ier  Training.     It  seeks  to  increase  the 


supply  of  ti-ainod  vomen  and  m.en  vho  can  make  direct  use  of  the  ever 
inci-easing  fund  of  kjiO"'jledge  for  improving  the  health  of  oiu'  citizetjs. 


of  KIH.     It  is  primarily  concerned  with  biomedical  communications --not 
only  a_mong  research  scientists  but  to  others  in  miedical  practice  vho 
need  the  new  information.    That's  a  fantastic  task  aloiie,  and  it's 
being  done  very  successfully. 


In  the  EEime  move  the  Kato'.onal  Libra.ry  of  Medicine  becaiiie  a  part 
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I  thiiiri  you  are  probably  interested  primarily  in  the  healtn      (/  \ 
researcli  mission  of  ¥.1E,  and  so  I  shall  talk  about  that  primaidly 
today. 

There  is  a  strong  temptation  in  a  meeting  such  as  this  one  to 
"bell  of  advances  made  against  the  killers:  cancer  and  heart  disease. 
Indeed^  federally  fostered  research  and  development  has  transformed 
the  outlook  for  many  persons  vho  suffer  from  these  troubles .    As  an 
example^  I  think  of  a  technique  developed  here  at  KIH  for  relief  of 
angina — that's  the  pain  in  the  chest  region  that  is  brought  on  by 
exercise  or  by  emotional  strain.     In  some  persons  who  V7ere  suitable 
our  heart  specialists  have  implanted  a  device  ujider  the  skin^  and  vhen 
these  persons  feel  the  pain  of  angina^,  they  can  press  a  button  and 
literaU.y  }d.ll  their  o\m  pain.    An  artist  vho  couD.d  hardly  lift  his 
brush  because  of  heart  pain  is  now  back  at  vork.    I  also  think,  for 
example,  of  Hodgliin's  disease,  a  type  of  cancer  that  has  been  regarded 
as  incurable,  and  of  the  drajiiatic  advances  against  it.    Today,  as  a, 
result  of  modern  therapy,  patients  \rith  Hodgkin's  disease  may  lead  noma]., 
productive  lives  for  a  number  of  years.    In  some  individuals  the  disease 
has  been  completely  eradicated  in  this  very  building  in  vhich  you  are 
nov  seated. 

But  I  shall  speak  of  other  things 

--of  the  development  of  a  vaccine  against  German  measles,  because 
of  some  exciting  meetings  tliat  vere  held  in  this  auditorium  last  \ree\i. 

--of  the  use  of  a  drug  L-DOPA  against  Pariclnson's  disease,  beca,use 
it  involves  difficult  policy  decisions  that  I  think  you  should  Imow  about. 


-  3  - 

--of  the  hope  that  ve  have  that  tooth  cavities  can  he  elirniriated 
vithin  10  years hecause  this  is  a  matter  that  concerns  everyone. 

German  measles --another  name  for  it  is  rubella- -causes  birth 
defects  if  a  mother-to-be  gets  the  disease  in  the  early  part  of  her 
pregnancy.    Most  of  you  }mo-^:  of  the  tragic  epidemc  of  3-964  and  I965  aiid 
of  the  fact  that  20^000  infants  vere  borii  irith  such  crippl.ing  defects  as 
mental  retardation^  heart  disease^  blindness  and  deafness.    Even  in 
non-epidemic  years_,  German  measles  causes  thousands  of  birth  defects  and 
abnormal  pregnancies. 

I  vish  you  could  have  been  in  this  auditorium  last  week.    \le  had 
four  hundred  scientists  from  27  coimtries.     The  spirit  vas  one  of  triimiph. 
They  heard  reports  on  the  testiiig  of  G^rrnan  measles  vaccines  in  about 
50^000  children  and  some  adults.     The  rex)orts  vere  glo"i:ing  ones.  There 
are  still  some  matters  to  be  resolved^  such  as  the  best  mediujvi  to  use  for 
groving  and  vrca}ien3.ng  the  virus ^  but  ve  are  so  far  advanced  that  I  Ccin 
tell  you  today: 

— ^V7e  v^lll  have  a  German  m.easles  vaccine  licensed  soon;  vrithin  a 
matter  of  mionths_,  I  firm-ly  believe; 

— ^v;-ithin  a  very  short  number  of  years German  measles  \,-dll  have 
been  ended  as  a  threat  to  our  unborn  children. 

The  conference  that  vas  held  here  last  week  demonstra.ted  beautifully 
the  "one  vorld"  of  scientific  investigation  and  progress.     The  evidence 
that  "vra-s  presented_,  the  scientific  judginent  exercised^  and  the  conclusions 
reached  vere  independent  of  time,    geography  or  personal  vishj  bias,  or 
prejudice.    The  conference  demonstrated  the  massive  volimtary  cooperative  . 
partnership  among  the  leading  phanr;aceutical  companies^  university  medical 
centers ;  indiTstrial  research  laboratories  and  the  Federal  Government. 
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The  German  raea,sles  vaccine  vras  isolated  in  I962.     By  l^G^}  tvro 
doctors  at  the  Division  of  Biolo^jics  Standards  here  at         had  developed 
a  live  virus  experiinental  vaccine.     By  October  19<^5  they  vere  ready  for 
their  first  trial  on  lo  girls .    These  doctors  also  developed  a  fast  and 
reliahle  test  for  measvjring  immimity  to  German  measles.     Dinging  the  sa.me 
period-_,  scientists  in  drag  companies  and  in  other  countries  vrere  vrorking 
on  vaccines .  ' 

By  1966,  ve  were  ready  for  an  intensive  program  of  vaccine  deve3.op- 
ment.    It  vas  underts-kcn  ujider  the  guidance  and  sponsorship  of  the  National 
Institute  of  Allergy  and  Infectious  Diseases one  of  the  ten  NIH  institutes. 
Nov  I  wish  to  emphasize  this  point:  the  vork  has  been  carried  out  in 
cooperation  vith  scientists  and  industry  throiighout  the  country.  Indeed^ 
this  is  the  way  rJIH  vorks --this  is  the  reason_,  I  think^  vhy  it  has  been 
so  successful.    Most  of  the  money  appropriated  by  the  Congress  is  not 
spent  here  on  this  reservation.    Most  of  it  is  spent  in  a  great  partner- 
ship effort^  involving  the  best  brains  everyv.here. 

There  soon  followed  vaccine  tests  on  9; 000  school  children  on  the 
Nationalist  Chinese  island  of  Taiwan  and  other  field  trials  in  the  United 
States^  and  today  we  are  almost  ready  for  that  great  adventure  that  I 
spoke  of --the  eradication  of  one  more  disease  threat  to  the  human  race. 

And  now  I  wish  to  speak  of  a  drug  called  by  its  short  name  L-DOPA 
and  its  use  in  Parkinso2i's  Disease--a  disease  that  affects  age  groups  at 
the  opposite  end  of  the  spectinjja  from  rubella.    The  subject  involves  the 
challenging  question:  just  how  far  do  we  test  a  dru.g  before  making  it 
available  to  the  American  people  through  their  physicians? 

Parkinson's  is  the  disca,se  that  m.any  persons  call  "shaking  palsy." 
It  progresses  into  tremor  and  rigidity^  affecting  speech  and  the  ability 
to  swallow.    It  can  erase  the  bright  and  alert  expression  on  a  person's 


face.    We  do  not  I'jiov  the  cause  of  Parkinson's  and  we  have  no  cure  for 
it,  although  sm-gcry  has  helped  some  patients  and  careful  raanageiaent  by 
doctors  has  helped  a  great  many. 

Here  at  Kin_,  the  National  Institute  of  Neurological  Diseases  and 

Stroke  ha,s  supported  research  on  Parkinson's  Disease  at  Coluiiibia  University 

since  19(^3'     This  institution  has  been  a  leader  in  identifying  the  potential 

of  the  amino  acid  L-DOPA  in  Parkinson's.    By  I968  it  was  apparent  that 

L-DOPA  could  result  in  syni^jtomatic  relief  for  75  percent  of  those  who  had 
Parkinson's  Disea.se  of  a  severely  disabling  nature. 

Despite  this,  there  are  probleins  of  supply  and  of  rather  serious 
and  luiplcasnnt  side  effects.     Last  Septeiiibcr,  the  Clinical  Therapy  Advisoi-y 
Conimittee  of  the  neujrologlcal  institute  recoimnended  that  ve  undertake  a 
national  cooperative  study.     We  adopted  the  approach.    We  intended  to 
study  600  to  "JOO  persons  at  20  institutions  for  a  period  of  three  years, 
at  a  cost  of  one  raillion  dollars  a  year.    At  the  end  of  the  first  year, 
ve  hoped,  ve  might  be  able  to  have  information  leading  to  a  decision 
vhether  the  drnj.g  might  be  re].eased  to  all  physicians. 

However,  as  a  final  step  we  convened  a  study  group,  composed  of 
specialists  outside  NIH.     It  is  a  rather  routine  step  to  seek  advice  from 
througiiout  the  scientific  community,  and  in  this  case  we  vrished  to 
especially  sure  before-  proceeding.     This  study  group  believed  that  enough 
data,  from  treatment  of  patients  already  made,  might  be  available. 
Consequently,  today  data  on  some  350  patients  already  tested  \rith  L-DOPA 
is  being  collected  and  anlyzed  on  a  uiiiform.  basis. 
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You  Mill  be  avare^  I  am  siire_,  that  this  has  been  a  most  difficult 
decision.    The  Kill  is  prepared  to  undertake  vhatcver  action  is  necessary- 
based  on  sound  scientific  evidence--to  advance  the  investigatj.on  and 
eventual  general  use  of  L-DOPAc    Our  pi-esent  approach  to  the  study  of 
L-BOPA  should  not  delay  chances  for  making  the  drug  available  at  the 
earliest  date  possible.    It  may  even  make  it  available  earlier  than  if  ve 
had  pushed  thi'ough  \rith  the  more  elaborate  study.     But  the  story  has 
dramatj.zed  for  us  once  again  the  question  of  vhen  in  this  process  ve  move 
from  pure  acquisition  of  new  knowledge  to  the  public  policy  decisions  so 
necessary  to  the  application  of  that  Imowledge. 

And  now  for  a  smiling  note.    Vfe  hope  in  10  years  that  eveiy  child 
in  America  can  say^  "Look  m.a_,  no  ca^aties."    New  discoveries  are  showing 
us  ways  to  conquer  tooth  decay a  disease  that  affects  98  percent  of  all 
Americans.  ^ 

You  know  of  course,  that  fluoride  reduces  tooth  decay.  Research 
sponsored  by  the  National  Institute  of  Dental  Research  shows  that  good 
results  follow  when  a  fluoride  gel  is  .applied  experimentally  to  a  person's 
teeth  in  a  plastic  mouthpiece  for  a  few  minutes  a  day.    Even  more  promising 
is  the  use  of  an  enzyme  called  dextranase.     It  fights  the  plaque  that 
bacteria  deposit  on  the  teeth.    It  is  this  plaque  that  CF.uses  tooth  decay. 

The  m.ain  concern  for  the  National  Institutes  of  Health  is  improving 
the  health  of  the  Ar::erican  people  and,  indirectly,  the  people  of  the  world. 
Within  our  overall  mission,  we  are  moving  on  many  fronts  against  many 
diseases  that  trouble  manlLind.    Today,  I  have  touched  on  thi^ee  specific 
fronts --Gennan  measles,  Parkinson's  Disease,  tooth  decay. 


-  T  - 

We  are  gratcrul  that  our  coujitry  and  its  reprecentatlves  put 
health  vhere  it  deserves  to  be--in  a  position  of  primacy  among  our 
national  efforts. 

V7e  are  grateful  to  have  an  opportunity  to  work  on  what  I  believe 
to  be  some  of  the  most  exciting  deve3.opments  of  our  times. 

And  \re  are  gra,tefu.l  to  each  of  you  for  visiting  "vrith  us  today  and 
for  giving  us  the  opportunity  to  discuss  our  vrork  and  show  you  some  of 
our  activities.    Thank  you. 
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DEPAIl^'zIEKT  01-  iljIALTi],  EDUCATION,  LVJ)  V^ELFARE 
Statement,  b^-  Diroctor,  Katiopal  ln5titu[es  of  Health 

on  •  . 

1970  AppropriatioTi  Estir.^^ites 

Mr.  Chair;.',--'n  and  Ncr.'ibers  or  the  CoriLiiittce : 

I  exn  plertSC'l  to  have  the  opp.oi-tiraity  to  appear  Lt/orc  you  this 
year  la  a  nav?  role.     Altliough"  r-f  2:>soc:i .-.■lion  \7lth  Wja]  is  not  nev? 
— I  first  v-orhoci  there  in  193]   c.iie.  riore  recently,  served  for  nearl} 
three  years  as  ar.  Associate  hirector  of  Kill  and  as  Director  oT  the 
I:e2,5o:"!al  Medical  rro;~ra;-v'  ;:hile  Ih't  v.'2S  part  of  I  ha've  been 

the  Dived: or  of  lEJdi  for  only  six  rvonlhs  Tchich  is  a  very  sliort  t  iine 
for  a  post  that  during;,  the  past  81   years  has  h,ad  only  C  incnuibc  nts . 
Eo'.'/ever,  the  no-vness  of  r.r;  3;ole  here  ted-ay  is  not  due  ipriTP.arily  to 

ov.-n  recent  apnoi ntnient  bur  to  the  fact  tliat  1  a:'\  here  to  testify 
about  the  goals,  plans  and  needs  of  v.dK-t  is,  in  fact,  a  new  organi- 
zation, operating  in  a  ncv:  depart^;ental  fraiiieu'orlc,  under  a  nev,' 
administration.. 

As  a  result  of  tlie  reorf;aaizat  ior.  of  the  health  functions  of  tl 
Dep,artir:ent  that  V7as  announced  last  April-,  llTil  is  nov:  not  only  the 
TiiaiTistay  of  bioiriedical  researc:;  in  t.hiis  country  hut  also  lias  respon; 
bility  for  Federal  sv.pi>ort  of  cducacticn  in  the  h.ea].'h  professions 
end  for  bier.iedical  cov.\:.unica  tions .     Tlie  n:'.v7  KIE  consists  of  three 
Diajor  co-:-'.pon.ent:s. : 


...     the  research  Institutes  and  Divisions  —  to  v:hi  cli  vre 

still  soiucLiihes  refer,  collective] y ,  as   'the  old  Kill'; 
the  fornier  Bureau  of  Health  Manpovrer  v;hich  has  been 
soniev7hat  reorganized  and  given  a  nev;  naria= — it  is  nov? 
the  Bureau  of  Health  Professions  Education  and 
Manpov.'er  Training;  and 
...     the  National  Library  of  Medicine. 

I  should  at  this  point,  Kr.  Chairnian,  like  to  introduce  the  top 
staff  of  tb.o  ne\r  NIH  v;ho  are  here  vrith  -nie  today. 
Dr.  John  Shcriiian  is  the  Deputy  Director  of  NIll . 
Dr.  Robert  .Berliner  is  the  Deputy  Director  for  Science  and 
is  also  acti)-ig  as  Associate:  Director"  for  Direct  Research. 
Dr.  Leona.rd  Penninger  is  the  Director  of  the  Bureau  of 

Health  Professions  Hducation  and  Miinpo\ver  Trairiing. 
Dr.  L'arLin  CuTiiiings  is  the  Dirc'Ctor  of  the  National  Library 
of  Medicine. 

Dr.  Ronald  Lament -Havers  is  the  Associate  Director  for 

Extrar^ural  Research  and  Training. 
Hr.  Richiard  Seggel  is  A^ssociate  Director  for  Adrninistration . 
Dr.  Thomas  Kennedy  is  A.ssociate  Director  for  Prograri  Planning 

and  Evaluation. 

The  tliree  najor  cor.poncnts  of  NIH  have  distinct  but  conrple- 
fientary  functions.    'The  Surgeon  General,  in  his  testimony,  has 
already  describc^d  the  considerations  that  led  the  Department  to  bring 
these  activities  together.     Let  ine  just  repeat  the  principal  reason 
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vrhich  vas  succinctly  stated  ±n  the  Lcpartiuaijt ' s  prc5;s  relcc'isc  announcin. 
Kill's  broacle.ner]  authority  and  nev:  role.     It  said: 

"Modern  biological  science  and  health  professioriG 
.  education  are  so  intimately  inter-rclated  that 

their  effective  and  efficient  laanagerp.ent  vjithin 

this  Department  requires  that  they  be  the 

responsibility  of  a  single  operational  unit. 

This  V7ill  nov7  be  the  Kill." 
This  intiiviate  relationship  is  partly  due  to  tl;e  fact  that  bioKcdical 
researcli  aiid  health  professions  education  arc  largely  carried  out  in 
the  sane  institutions.     For  the  Ti;o3t  part,  they  require  the  saip.^  h.iiid 
of  facilities  and  depend  on  people  v:j  th  the  same  professional  qualii  l- 
catnons. 

Vrni].e  the  interplay  of  research  and  graduate  education  is  helpful 
to  hotli,  3t  is  not  equally  helpful  to  both.     It  is  possible  to  perfori'i 
first  class  research  in  an  institution  vhich  has  little  or  no  respon- 
sibility for  fornal  education.     In  fact,  Kill's  ovni  intradural  research 
activity  at  Bcthesda  is  an  outstanding  cxavaple  of  such  an  institution. 
Hov:ever,  it  is  not  possible  to  provide  a  first  class  professional 
education  for  scientists  lu  an  institution  in  vzhich  little  or  no 
researcli  is  conducted.     Especially  at  the  more,  advanced  levels  of 
professional  education,   the  niothods.,  techniques,  and  the  i.ntellectual 
discipline  of  research  are  an  essential  part  of  tlic  educational 
process.     Progress  in  n^ost  scientific  disciplines  is  nov:  so  rapid  that 
a  z\e\7  scientist--arid  I  include  physici  ons  •  in  that  tcr:n----r;ust  r.ave  a 
kec'n  t'.v.-arenc;ss  c^f  the  directior.s  of  rosea)" eh  in  his  field.  Ihls 


exposure  to  the  potenticilt:  and  1  j.riil  ^: L ioii;^;  of  research  r.usL  begin  as 
an  integral  part  of  his  professional  cduo.a tion.     In  fact,  as  a  vell- 
knov.Ti  physician  has  poinLeJ  out,   "tlie  facuHtics  developed  by  doing 
research  are  those  iv.ost  needed  in  diagnosis". 

Our  efforts  to  harmcnlze  effectively  the  suppcrrt  for  bioniedical 
research,  a.iid  education  irrast  be  undertaken  under  tlie  cross-fire  to  tv.'o 
fair].y  corij'.ion  criticises  or.  whichi  1  slionld  li];.e  to  coinjnent .     One  of 
these  criticisr.s  is  that  the  support  nov  available  for  research  has 
unbalanced  the  acadcLiic  ccninrjnity  and  detracted  from  tlie  performance 
of  its  educational  function.     The  truth  d.s  tlial.   the  acadeiivic  coimviunity 
is  out  of  balance  in  th.c  same  v:ay  that  a  pan  v:ho  lias  throv'n  one  foot 
forirard  is  out  of  balance.     If  his  objective  is  to  take  a  step  forv7ard5 
he  iuU.st  obviously  restore  his  ba.lan.ce  by  bringiv.g  the  oth.er  foot 
fon.'ard  too.     It  is  true  that  \?c  have  th]"ov;n  tliC  research  foot  \7ell 
forvrard.     The  ir.ibalanco  in  th.e  acadeiiiic  corxuuni  ty  is  not  due  to  too 
much  research  suppc'rt  but  to  the  unfortunate  fact  that,  until  recently, 
this  has  been  the  sole  l:ind  of  Federal  support  available.     There  is  a 
clear  i;nd  urgent  need  for  comparable  educational  support.     As  yovi  knou, 
the  Ilea]  til  Professions  Ilducation  Act  of  1963----and  its  a;iiendip.cnts  and 
supplciTientary  legislation — are  designed  to  provide  this  sort  of  support  . 
It  is  part  of  the  new  role  of  lU.U  to  restore  balance  by  briiiging  the 
educational-support  prograins  into  line  v/ith  i  csearch-suppor t . 

The  other  criticisM  often  heard  today  is  that  research  is  enticing 
physicians  fror/i  tlie  practice  of  i::edicine.     Let  r.,e  counter  tliat  vrith 
Eorae  facts. 
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In  Lhc  firr.t  place,  most  of  the  .laboratory  researcli  in  bioLiedi.clue 
is  perforivicd  not  by  MDs  but  by  PbDs  vlio  iirc  not  llccnscu  to  provide 
health  care-.     At  Nil!,  for  oiarrple ,  nearly  lialf  of  the  professional 
staff  vith  doctoral  dc<',rees  biold  so:::?,  degree  other  than  an  MD.  Nearly 
70  percent  of  our  research  grants  are  for  projects  on  vhich  the 
principal  investigator  is  not  an  MD. 

Actually,  the  number  of  physicians  v.lio  are  r.iainly  engaged  in 
research  is  surprisingly  small.     The  Aiiierican  Medical  Association  has 
just  published  a  statistical  su;an^:lry  of  th.e  major  professional  activities 
of  medical  school-  graduates  v/uo  vere  living  on  Dscenber  31,  1967.  This 
etudy  sh.ovrs  that  of  the  296, ^: 00  gj-aduatc:;  \:ho  v.'oie  still   active,  93  per- 
cent V7ere  engaged  in  patient  cai'c.     The  other  7  percent  v;as  mainly 
accounted  for  by  ll^^iOO  ph.ysicians  v.'ho  v:ere  ticnibers  of  ir.edical  sch.ool 
faculties  and  ^,2^:0  vjho  v.'ore  engaged  in  ad'ninistration .     Tlie  glaring 
fact  is  that  only  4,726  pliysicians- — or  1.6  percent  of  the  total — had 
researcli  as  their  ma.jor  prof essic^nal  activity.     V'bi.le  it  is,  of  course, 
true  that  sor.ve  physicians,  especially  those  on  medical  school  facilties, 
combine  research  v"ith  their  other  activities,  it  is  notev^orth.y  that 
of  all  the  physicians  v;ho  are  not_  primarily  engaged  in  patient  care 
less  tha'a  a  quarter  list  resea]'ch  as  their  major  activity. 

Physicians  engaged  in  research  are,  v.'ith  very  fev7  exceptions, 
engaged  in  clinical   researcii  vrhich  mus t  involve  a  physician.     As  clinical 
rcsearcVi  is,  by  its -very  nature,  a  coif.bination  of  research  and  patient 
care,  the  research-physician  has  not  vrithdravzu  froir;  prac:tice.     Vc  is 
probably  pr-oviding  more  intensive  and  higher  quality  care  for  his 
patients  than  they  vould  receive  if  he  v:erc  not  engagc;d  in  research. 
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Filially,  it  ir.  us'-ually  true  thf;t  a  plivr.xcia.n  of  the  caliber 
required  for  r.ucccKEiul  covapotitioii  for  re:-;e£ii  cli-gra^t  funds  could 
inal:c  more  movicy  if  he  devoted  himself  solely  to  practj.ce  in  Viis 
specialty.     He  has  certainly  not  been  enticed  into  research  bccause 
there  is  money  in  it.     On  the  contrary,  he  is  in  research  because  he 
has  intellectual  curiosity---and ,  probably,  uiiique  talents  for  research 
— and  because  he  hopes  to  make  a  fresh  contribution  to  tViC  solution  of 
disease  probldns.     A  research  grant  enables  hira  to  do  this  effectiveTiy 
by  making  the  necessary  resources  avai].ablc  but  it  proA'ides  i-ioither 
the  initiative  nor  the  motivation. 

T'ne  gro\:ing  avrarcricss  of  tlio  probJ.erns  in  health  professions 
cducatioTi  and,  especially,  of  the  deficiencies  in  the  provj'.sion  of 
healtii-care  services  in  th.is  coup.try  has  understandably  diverted 
attention  froii:  tire  irportance  and  needs  of  biou'cdical  researcbi.  Tn 
fact,  in  soTi.e  quarters  the  pcnduluia  lias  svrung  so  far  tliat  research  is 
vievTC-d  as  an  expensive  hobby  that  m.ust  give  v.^ay  to  Vuorc  urgent  needs. 
This  strikes  me,  Mr.  Chairman,  as  a  little  like  saying  tliat  the  goose 
that  lays  the  goldc:n  eggs  should  no  longer  be  fed. 

The  ultimate  purpcisc  of  all  health  activities  must  be  tbiC 
prevention  or  cure  of  disease— -and ,  v?hen  neither  of  these  goals  i  s 
yet  attainabJe,  the  amelioration  of  tbie  effect  of  disease  both  in  te7-m.s 
of  extending  tlie  useful  life  of  the  patient  and  of  m.inimiizing  disability 
and  sufferirjg.     This  is  indeed  the:  -purpose  of  all  of  the  programs 
supported  by  the  Kill  appropriations. 

Effective  action  against  disease  reqnires,  first  of  all,  a 
kno\;]. edg.e  of  ■..■hat  is  vrong  ai":d  the  availability  of  soii'c-  weans  for  doing 
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sorp-otlixng  aLoiit  it.     In  general,  tlic;  better  ovr  understnncllng  of  tlie 
cause  and  usual  course  of  dlsensBy  the  incire  lil'.ely  it  beco'.::e.s  that  vc. 
vill  be  able  to  develop  sor.ie  means  of  coping  v7ith  it.     That,  in  essence, 
is  the  purpose  of  blor.iedical  research:     tlie  constant  expansJon  of 
knovrledge  and  its  trans].atlon  into  applicable  preventive  or  tlierapcutic 
methods . 

During  the  past  decade  InIH  has  contributed  to  the  expansion  snd 
strengthening  of  every  major  health  institution  in  the  country.  Almost 
every  iaajc>r  medical  advance^  in  this,  country  has  to  sor.-.e  c:;tont  depended 
on  research  supported  by  ]\IH .     AL-iost  every  citizen  has  benefitc:d 
— and  \7ill  continue  to  benef it---direc L ly  or  indirectly  fro:?-  these 
research  pi'ogrsr.s . 

In  fact,  research  during  the  past  decade  or  tv:o  has  cor^.pj.etely 
changed  the  practice  of  Tr.ediciriO.     Most  of  the  drugs  nov:  jn  cc)rr:;.'.on  use 
for  the  treatrr.ent  of  ir^ajor  diseases  were  unhnovm  or  unrecognized  ns 
therapeutic  agents  \:hc:n  I  started  inedical  school  du  19-i3.     A  vjhole 
scries  of  nev?  surgical  techniques  have  been  developed  that  make  it 
possible  to  interveric  in  situations  in  v:'hir;h  surgeons  used  to  be  unable 
to  he], p.     Kev7  and  better  techniques  for  monitoring  patients  and  for 
automating  laboratory  tests  have  been  deveDoped.     Mechanical  assistance 
devices  then  unl;ncv:i"i— such  as  the  pacenial:er  and  tlic  so-called  artificial- 
kidney,  vjhich  is  actually  an  ezUernal  blood-cleansing  device — have 
already  saved  thousands  of  lives.     You  arc  v:ell  a^.-are  of  recent 
dramatic  adva;ices  in  the  technology  for  transplanting  human  organs.  . 
All  these  radical  clianges  in  the  practice  of  medicine---and  the  certain 
e::pectalion  of  e\  ei-  tv.-.tc  revcO  uti  o-^-iry  advnnces---rr  e  th:-  direct  re^nO  t 
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of  tiiC  eApaiisiovi  of  rcneai  cli  f  cicill  tie.'j ,  tin,-,  c-alar [;c  i:ciil  of  ihc  ccrpr, 
of  reseax'ch  scientD  .st.s ,  and  the  provfoion  of  funds  to  r-rpport  tlici.r 
vol']:.     TliG  of f cctivcrnosr.  of  r.odtru  iv;edicj U'?  is  the  tangibJ.c 

psy-off  f.or  the  ir!VC'3tir::^L"!t  that  I'lGS  been  Made  in  rr.edicr'il  research. 

This  Co:;"':!rittee  has  just  heard  tcstii.ony  ii'\  support  of  a  request 
for  funds  to  launcli  a  large-scale  vaccinatioii  prograin  against  Gernan 
measles  in  order  to  head--off  the  next  cpldeiidc.     The  last  epideuiic 
resulted  in  the  birth  of  soi:ie  30,000  children  v/ith  serious  congenital 
defects.     The  effort  to  forestall  a  repetition  of  such  a  tragedy  vas 
made  possihOe  by  a  conccrtcid  rcsearcli  effort  since:  the  last  cpideiaic. 
Kot  only  did  Kill  provide  a  r.iajcr  share  of  the  support  for  this  research 
but  I'lH  scientists,  v.-'orking  in  the  laboratories  at  Belhesda,  Kade  inajor 
con  I  j'ibutionf    to  the  dc  velopr:iC'n  t   of  the  vacciric. 

1  shal]  leave  tc)  th.e  \.vi.tncs.sf  s  v;h.o  \.''i]l  testify  fcir  tl';e  approi)riati  oris 
of  tlie  varic>'.is  research  In.stitutes  tlie  p],easarit  task  of  reporting  to 
yo\-  on  significant  progi'css  in  reseaircVi  agains.t  sur;.e  of  the  r:ajor 
diseases.     At  tliis  point,  it  is,  I  thir/l:,  more  important  for  me  to 
GTT.phaslze  trie  serious  and  bevrild er irig  gaps  that  f.'xist  not  only  in  our 
knovrledge  of  di.seases  but  in  our  understanding  of  the  intricacies  of 
normal  biological  pi'ocesses. 

Despite  the  iL:pressive----and  often.  drauiatic--progress  that  has  been 
mad(>  in  the  p-j-evcnt  :i  cui ,  dic''gnosis  and  treatviiont  of  many  diseases,  the 
art  of  medicine  is  still  a  rather  priiaitive  scD.ence.     In  fact,  a 
frequent  consequ.ence  of  nev:  advances  in  knowledge  is  to  raise  even 
more  difficult  questions  or  to  expose  nev7  areas  of  ignc'rance.  liris 
Steele  of  the  art  li-;     brhi  p;'  ou."  constant  insislenee  or;  the  i.npori  •■>r.c:C; 
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of  vrhat,   for  \-:a\\'c  ol  a  bctler  n3i;:C',  is  usually  called  'b^iGlc'   res-enr cli . 
Basic  resecrcli  is  not  the  opposite  of  applied  research,  as  so  many  • 
people  seein  to  thinl:.     Basic  research  is  the  essential  first  stage 
of  exploration  in  a  new  area.     It  is  basic  research  that  riakes  so-called 
applied  research  possible.     Uith  rare  exceptions,  the  practical  advances 
of  today  are  the  fruit  of  basic  research  done  over  a  considerable  period 
cf  tine  by  a  nu:;ibcr  of  different  investigators.     I  am  absolutely  certain 
that  any  Elo\:-dov.ni  in  basic  research  v'ill  be  directly  reflected  in  the 
postponcTiient  of  solutions  to  L^any  disease  problems.     It  is  particular]. y 
in'iportarit ,  in  an  era  of  restricted  budgets,  net  to  lose  slghit  of  the 
indispensable  role  pl^iyed  by  basic  research  in  achieving  the  objectives 
cf  the  Kill  prograi;:s. 

1  have  talked  about  research  at  sone  length  but  I  can  su-.a  up  ir.y 
viev:'  very  briefly.     Ruserrch  is  the  root  on  ^:'hich  all  otlier  liealth 
activities  grov;.     ^'ithout  that  root,  no  further  grov;th  is  possible 
— cither  in  iniproving  th.e  quality  of  education  or  the  quality  of  medical 
service.     The  old  adage  that  'knov:ledge  is  pov:er'  is  nov.'here  iriore 
applicable  than  in  the  practice  of  medicine  and,  as  Sir  Kov;ard  Florey, 
the  developer  of  penicillin,  has  said  "the  lesson  of  twentieth  century 
medical  science  is  ...  that  cxperirient  is  the  most  efficient  method  of 
acquiring  nrA,--  kno\:ledge" . 

Hov;ever ,  kno".:].  edge  is  useless  unless  it  is  properly  applied.  The 
second  requireii-ent  for  effective  action,  therefore,  is  highly  trained 
professional  personnel. 

I  have  already  touchi'^d  on  the  urgent  need  for  a  more  vigorou:^ 
attack  on  the  :  :anpc.:er  sbc-rtage  in  the  li.ialLh  prof  essioris .     Since  the 
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be^xpiiiin;  of  Lh  J.s  century  the  prccluc  t  ion  of  phys5.ciav;S  lu'.s  bcrely  licpi 
pace  vith  our  grov.-anr,  populatio-n.     The  iraiiiher  of  physician.';;,  in 
proportion  to  population,  is  no  hotter  nov:  th.an  it  v:as  in  1900.     At  the; 
saiae  tiir:C,  the  need  for"  hi[-.hly  trained  physi  cianc; "  and  other  healtl: 
per5-;onnel  lias  c._ro:vn  sliarply  as  tlie  result  of  tvjo  factors.     The  first 
is  the  greater  sophistication  of  laedical  practice  and  the  coi'isequent 
gro-.:th  of  specialization.     As  a  direct  resu!l  t  of  research,  the  medical 
profession  is  able  to  deliver  care  that  is  infinitely  superior  to  \vhat 
V7as  pcissible  in  1900  but  it  tah.es  more — and  more  diversified — luanpov.'C]- 
to  do  it.     T'ne  second  factor  is  the  rise  in  i)ub}ic  aspiration-  for  liealtli 
care  and  the  consequent  rapieJ.y  grc.ung  der.iand  for  hij;h  quality  profession 
services.     To  this  \7c.  iiiust  add,  as  a  tliird  factor  for  the  future,  the 
de;i!)and  arising  froTn  progra.ins  designed  to  brin.g  better  health,  service? 
to  the  aged  and  the  disadvantagc:d  a.Vid  to  ivuilie  the  best  i.icdjcal  care 
that  is  technologically  possible  readily  accessible  in  all  parts  of  the 
country.     T'ne  need  is  thus  for  a  greater  nuiriber  of  better  trained  people 
in  all  of  the  health  prof  essioris  , 

V.c  are  ivov;  in  tVie  stage-  of  having  to  raise  omr  nation.al  co::r.''i iT.'.ent 
to  i!:cdical  education  to  a  higher  plateau  during  th.e  ].970's  as  v;e  raised 
bio;nedical  research  during  thio  D  ate  1950 's  and  early  1960's.  The 
prir:iary  burden  of  doing  this  v;ill  necessarily  fall  on  the  j^ederal 
go  verniiient---cspeciari  ly  for  trairtiag  at  tVie  doctoral  level,     liedicc:].  and 
dental  sch.oels  are,  in  a  practical  £;'ense,  national  rath.er  than  local 
or  even  regiorjal  institutions.     The  AMA  study  to  \7hi.ch  1  have  already 
referred  shov:s  that  niorc;  thion  57  perce-n/L  of  the  "graduates  of  U.S.  Medical 
schools  ];ractice  i}i  a  state  otiior  th:';n  the  cn)C    in  vrl-ieh  they  vere 
educated.. 
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Qiiestioi'js  Tjiiva  bceni  raised  fibo'at  llie  shn/e  of  rcpporisiMln.ty  thi'.'c 
the  Federal  gOYeriUiient  inusu  assuioe  for  the  Lrainii^g  of  nurses  ^nd  the 
allied  health  professions.     It  is,  of  co-urse,  trne  thr.t  faeilit'ies  for 
training  nurses  and  health  tcchnolo^iists  are  more  g'eographically  dispersed 
than  medical  or  der.t^il  scliools  and  that  their  graduates  normally  find 
loca],  cinployiricnt .     It  has,  therefore,  been  argued  that  nurses  and 
technicians  constitute  a  state  or  regional — rather  than  a  national — core 
of  service  perscrinel  and  that  their  training  r.iight  v^ell  be  reg£irded  as 

priTTiarily  a  state  or  regional  responsibility.     Eovrevor ,  sliortages  in 
these  professions  are  no  less  acute  than  the  physician  shortage  and 
the  existence  of  an  adequate  nur.her  of  v.-ell-  trained  nurses  and  ct.her 
supporting  person.nel  is  no  less  a  national  riecd.     Moreover,  nc;v:'  nat.ic'ua] 
prograiv.s  such  as  Medicare,  Cor.ipreh.cnsive  Health  Planning,  the  Regionr-.l 
Kedical  Prograias  and  tlie  i^'odel  Cities  prograii;  are  F.ajor  factors  in 
greatly  in.creasing  tlie  dcjr.and  foi'  auxJlD.iary  health  personnel.     It  is 
therefore  both  necessary  and  appropriate  for  tlie  Federal  government  to 
stiiaulate  and  assise  the  developnent  of  suitable  training  prograii^s  for 
allied  health  personnel.     This  is,  indeed,  the  purpose  of  the  institu- 
tional and  special  project  grants  and  the  traineeship,  scholarship  and 
loan  prograTTis  authorized  by  the  'Nurse  Training  Act  of  196A  and  the 
Allied  Kealthi  Professions  Persoi-rnel  Training  Act  of  1966  and  subsequent 
legislation. 

A  particularly  urgent  problem,  to  v.liich  the  Secretary  has  already 
referred  in  his  testir.-.ony  to  this  Coinri^ittee ,  is  that  a  nuinber  of  our 
medical  and  dental  scliools  are  having  serious  financial  difficulties. 
Tlie  viability  of  tho^.e  schools  i.s  a  i^r-.tter  for  serioi!"  concerii  at  a  tir.ie 
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v;licn  \-c  are  r.oL  cr.ly  ir:cccl  \'lti";  a  critical  r>:ir!po'.ro;r  slior I;aj7,c--c';r:d  r.re, 
in  fact,  3.ri  yirocess  of  cstablishiny  sdditioviol  medical  scliools — but  v.'ben 
urgent  social  reeds  are  riaking  increasing  deriands  on  theiu. 

A  Piore  adequate  and  stable  form  of  institutional  support,  tban 
nov?  exists,  rrast  be  provided  if  tbe  p.edical,  dental  and  otber  professional 
schools  are  to  rise  to  tbe  cballenr:e  tb^at  national  societal  and  manpower 
needs  bavo  placed  before  tberri,     Sucb  support  sbou]  d  not  siiriply  be  designed 
to  relieve  current  financial  stresses  but  should  have  tbe  more  important 

aim  of  restoring  confidence  in  tlic  Federal  governivcnt '  s  long--ter:ri 
policies  in  regard  to  the  support  of  biomedica]  research,  and  education. 
This  confidence  has,  unfortunately,  been  sliab-en  by  Kill's  inability, 
for  budgetary  reason.s,  to  ca)'ry  out  the  intentions  of  tbe  1966  extc-nsion. 
of  the  Health  Research  Facilities  Construction  Act  and  by  tbe  necessity, 
in  order  to  effect  the  rec;ui.red  reductions  in  1969  expenditures,  to 
dilute    its  loiig--sta.r'ding  'moral  co::.:,iitment '  policy  by  renegotiating 
grant  a".-:ards  that  had  already  been  approved. 

The  close  and  m.utually  dependable  relationships  that  have  beoii 
carefully  built  up  betvecn  the  principal  cen. teis  of  biomedical  research 
and  training  and  tlie  categorical  Institutes  are  a  valuable,  if  intangible, 
asset.     They  have  been  a  miajor  factor'  in  the  rise  C)f  this  country's 
biom.edic£;j   research  effort  to  its  present  preem.inence .     They  arc  no 
less  imiportant  to  tb.e  smocith  evolution  of  tbe  important  health  manpov:er 
prograr.;S  tiiat  are  no".-:  in  their  initial  stages.     1  am.  convinced, 
Mr.  Cliairr'on,  that  tb.e  success  of  the  Federal  govcrnirient '  s  partnership 
vitVi  non-Federal   iri'^'ti  tut  ions  i.n  sucli  nation.al  programs  depends  largely 
on  t\"C)  c  or;d it  j  ons 
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...     the  predri.ctj.bilil  y  avitl  rclj^bi.lily  o£  Teclciral  ass:'.SL -nnco ;  nvid 
...     the-  fceliiig.  of  coi;.;;:on  purpor-o  and  pio£c?sicnal  rapjiorL  that 
exists  betv?een  tlie  iiisr itv.tlon  and  the  Fedui-al  aj-^cncy 
V7ith  vhosG  prograr.s  it  is  involved. 

T.  believe  that  these  conditions  are,  in  the  long  run,  more 
important  than  tlie  actual  funding  Devel. 

The  irariiediate  purpose  of  institutional  support  for  medical  and  dental 
schools  imder  the  hc;alth  manpov:er  appropriation  is  to  make  possibl.e — aiid 
provide  an  inceiitive  for — substantial  increases  in  cnrollr/ient .     As  you 
knov:,  most  of  tlie  schools,  for  qu-it:e  understandable  and  legitimate 
institvttloncil  reasons,  have  in  tl'C  past  resisted  moving  in  tViis  direction. 
Tlie  re  has,  liov.-evej; ,  been  a  profound  change  in  attiti:de  and  there  is  no 
longer  any  rc'.rson  to  doubt  tliat  tin's  prograr;;  V7l1 1   succeed  to  tb.e  e>;tc:nt 
that  resources  for  i.  t  b  e  c  oi  a  c  a  v  c'l  liable  d  u  r  i  ri  g  t  h  e  n  e  t  f  e\ :  y  e  a  r  s  . 

A  longer-range  purpose  of  these  institutional  grants  is  to  facilitate 
the  develc>pr:ent  of  riore  efficient  and  effective  educational  prcicesses 
in  institutions  \:]iicli  have  diverse  alins  and  capabilities.     Ke\7  approaclics 
in  ii'.edlcnl  ediicatior:  are  desirable  for  three  reasons.     Pirst.  simply 
in  order  to  accc^v.jniodate  a  larger  number  of  students  vrithout  a  proportional 
enlargeir.ent  of  facilities,  faculties,  and  funds.     Secondly,  in  order 
to  iiiaintaln  quality  standards  durliig  a  period  of  fairly  rapid  expansio'o 
— and,  if  possible,   to  I'aif-e  them.     As  somt'one  has  said,  it  vroiild  be 
vjoiiderf ul  if  v:e  cou]<l  double  the  number  of  schools  in  the  top  25,  And, 
thirdly,  in  order  to  prejiare  students  to  experiir.ent  vith  chaTiges-  in  the 
delivery  of  healtli  services  such  as  tb.e  greater 'use  of  auxllliai  y 
personnel  fer  sor\,'  of  th''  activi  I  i.^'S  that  nuv  abscirb  too  hlgli  a 
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prci.>ort j.o;i  or  the  s\c.Ti2^:,c  practitioners  tinv'  b;it   llint  clo  riOt  rciquirc-. 
his  extensive-- and  eMpcn£;iv.e----trr.inin^;, . 

The  tliirc'  prcr cquis Jte  for  effective  rtction  og;-;inst  disease  prol'ileifif 
is  the  constarit  flov:  ainl  t"ne  ready  accesslL^ility  of  the  products  of 
resea]:cli  to  the  people  v.iio  are  in  a  position  to  use  and  app].y  them. 
This  is  ].argcl>  a  qucstiorj  of  coiiiriiunlcation  v.'huchj  as  yet,  presents 
iTiany  prcMer.is.     One  of  the  principal  functions  of  the  Kation^il  Library 
of  Mcdicirxe  is  to  provide  ii-iaga.nati ve  leadership  in  the  develc)pi:"cnt  of 
riev7  techniques  for  the  storage,  retrieval  and  di  sseir.ination  of 
biov.ieGi.cal  iiif  orr:atlon . 

Con-:'nunication  of  research  inf orrr.ation  is  the  gate\.-'ay  to  its 
applicatiori  and  it  is  the  r.icst  reliable  device  for  constantly  enhancing 
tlie  quality  of  servi.ce  to  the  patient.     Coiriiuirnication  provides  tlie 
essential  livihs  bet\7een  research,  education  and  service.     It  is  no  less 
iir.i)ortant  to  the  inaintenance  of  a  higli  standard  of  training.     It  provide 
the  cross-fertilization  that  greatly  increasc:s  the  yield  of  research. 

The  >3ational  Library  of  1-kdicinc  ,  vrhicli  is  nov.'  part  of  hlTl,  plays 
a  major  national  role  in  hiornedical  cor::ir.unicatior. .     Last  year  the 
Congress  passc'd  a  hill  authori;iing  tlic  estab]  ishrficnt  and  construction  of 
the  Lister  Hill  National  Center  for  Eior.:edical  Coir.~unj  cations  as  part  of 
the  National  Lil>rary  of  L'edicine.     A  req-oest  for  $900,000  in  planning 
funds  for  the  construction,  of  the  Lister  hill  Center  is  incD.uded  in  tlie 
budget  estii.iate.     The  purpose  of  tlic-  Center  vril]  be  to  provide---in  tlic 
language-,  of  the  bil]. — "aii  urgently  required  facil:'ty  for  the  ir-proveir.ent: 
of  coir.snjni cations  necessary  for  haaltb.  education,  research  and  practice" 
It  if;  hoped  tliat  thc:  Ctn.ter  v^ill  he  ahl.c   to  provide  leadership  for  thiC 
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rap3-cl  devc-loprnen.t  c:\\d  fjlfiPclDrdizatioii  ^  on  a  nation-vji.dc  basis,  of  the 
teclip.o]  og'j  cnl  c'irp?cl's  of  bioniecHcal  co!r;":Uinic:ition  ,  inf  orriati  on  sy ste^is  , 
and  networli  pr o j  o c  1'  s . 

This  Coniri.iittcG  i:ill  he  pleased  to  hciir  that  v:-c;  are  raal'-in^  f,ood 
prog'.rcss  in  creating  the  Johm  E.  Fogarty  Centei:  for  Adwmced  Studies  in 
the  Health  Sclcnce£;.     A  contract  for  the  design  of  the  building  vras 
signed  last  Decerrlier.     The  plans  are  due  to  be  completed  by  April  of 
next  year  and  ve  hojjo  that  a  request  for  construction  funds  v:ill  be 
included  in  the  1971  budget  estimates.     Mea.nv:Iiilc ,  the  restoration  of 
Stone  House  is  undcrvrc'iy  and  vill  be  co:np].eted  by  July  of  this  year. 
Stone  House,  vriicli  i:as  the  residence  of  the  foriner  owners  of  part  of  the 
Kill  campus,        a  substantial  and  attractive  building  on  the  site  chosen 
for  the  Pogarty  Center.     It  vill  becoirie  a  periaaneiit  part  of  the  I'ogarty 
Center  facilities.     Dr.  Leavitt,  t]:e  Director  of  the  Center  vjill  report 
to  you  later  in  these  hcaririgs  on  thie  pr-ograrns  of  this  meaiorial  to  the 
j.ate  Congressnan  7"ogarty. 

I  have  touch.cd  briefly  on  the  major  respciisibj' litics  of  tlu:  n^'^w 
Ulh.     All  of  the  v7rinVJ.es  have  not  yet  been  ironed  out  of  the  ncvv 
organization  and  a  number  of  administrative  problems  remain  to  be 
sol.ved.     In  developing  tiie  nev;  organization  we  shall  strive  for  the 
best  balance  among  the  various  activities  alvrays  bearing  in  mind  that 
their  ultimate  purpose  is  to  achieve  the  most  effective  approaclj  to 
the  prevention  and  cure  of  disease.' 

Last  year  \7hen  Dr.  Shannon  made  liis  last  appearance  before  this 
Com-mittee  as  Director  of  NIH,  he  described  the  budget  esti.m.ates  as 
"Spartan  in  character"  and  as  "necessarily  limited  ...  to  the  avhounts 
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that  can.  he.  jv^AxfleCi  r..s  cs-sential.  if  the  ii-.iKiical  7:C'SC-arcl'i  C3 lablif^ii- 
inent  of  the.  nat'.uc)!!  ir.  to  be  it!.:-i in Lc".:,r od  at.  £"u  effectJvc  Icvc].  aricl  not 
be  threalienecl  vrith  disarray  and  dciLcriora     on" .     The  budget  request'  nov? 
before  you  is  no  Less  SparLan  and  no  less  limited  to  the  absolute 
essentJals. 

The  appropriations  requested  for  KIH  total  $1/18^,127  ,000  vliich  is 
£n  increase  of  $90.1  vnillion  over  the  coraparable  appropriations  for 
FY  1969.     llov^ever,  in  tcnviS  of  funds  available  for  obligation—- v:hich 
takes  into  account  carried--over  funds  tliat  reiaain  available  for 
obli<;';a Lion  in  soin?  of  the  K-Ill  jrrograins  and  restrictions  on  obi j.gat i.ons 
during  I'^T  1969--the  net  increase  for  Y<1}1  is  only  $31.7  million  or 
slightly  more  tb.an  t\:o  perceiit.     Tlie  funds  requepted  are  distributed 
as  follovvs  awong  tb,e  major  activities  of  IsIH: 

...     Th.e  $275.6  million  requested  for  direct  operations  of  the 
Institutes  and  Research  Divisions:  includes  $89.2  v:iillion 
for  the  conduct  of  research  by  tlie  Kill  scientific  staff 
and  $12  7.'';  million  for  collaborative  projects.  Tli.e 
remaining  $59  million  is  for  other  direct  operations, 
program  direction,  adrni.iiistrati ve  services  and  managCuicnt 
of  the  extramural  program. 
...     Of  tlie  $634  miJlion  requested  for  researcVi  grants,  nearly 
$170  million  is  for  the  special  research  grant  programs 
— including  $53.6  million  for  General  Research  Support 
— and  $331  liii.llion  is  for  non-com'peting  research  projects 
vbich  V7e  already  have  a  com/.p.itment  "to  £iippor"t.     This  leaves 
$133  liii.llion  for  com-peting  grant  appl  icati  on..'^'--an  in.crcase 
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of  $C.3  luillio-.-.  over  the  ainount  availaLlc  for  FY  1969 
iiairily  for  tiif;  iV2v.'  Eve.  l-nstituL'e  aviC  for  fa".iil'j>'  plarinlp.£, 
research. 

The  requGf^ts  for  traxiiing  [^ranle  and  f cllo'v.'slrLps  total 
$190  r;!xllio;i— a  clocreaBO  of  $7.7  iiillioii  froii;  tlie  anount 
availahle  for  Fi  19 69. 

$2''i5.3  nillion  is  requested  for  the  healtli  r,\ruvpo\-7er  prograr.s 
— an  increase  of  $38 . 8  .luilllon  over  the  coraparable  figiire 
for  FY  1969.     A  little  over  half  of  this  araount  ($123.9 
ruillloj"))  and  $30.''^  million  of  the  increase  is  for  the 
institutional  support  prof/raKs . 

$11.9  r.illlon  j.s  requested  for  dental  health  activitic:s 
V7hich  Is  an  increase  cif  $1.7  inlllion. 

For  the  construction  ]:ro;:;rar:s ,  vhich  are  nov:  cor.ib3nc;d  iri 
the  Bureau  of  health  Professions  Education  and  Manpovrcrr 
Training,  the  budget  request  is  $126.1  laillion.  TogethiCr 
vith  carry-over  funds,  tlris  v:ill  mabe  $3/19  irdllion  available 
for  obligation  v;hich  is  nearly  $25  r.nllion  less  than  the 
coiirparable  figure  for  FY  1969.     An  increase  of  $10.8  inilliou 
5.8  al]ov:ed  in  the  construction  funds  requested  for  medical 
scb.c>cOr;  but  this  is  more  than  off-set  by  a  $10.8  million 
reduction  5n  construction  funds  for  schools  of  nursing  and 
by  the  absence  of  any  request  for  funds  for  tb.e  construction 
of  health  rc'search  facilities,  raedjcal  libraries  or  allied 
health  professions  schools. 
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...     $22.2  r.iilliou  If  rcquer.lioc  fci"  the  Kationa!!  Librc'.-ry  of 
I'ledic-inc-'  vliiclij  vith  caxTv-over  fvir.Js,  result  in 

an  jncrcnsG  of  $2.'/  z-.i.lJiovL  xn  Llic^.  ?;MC)iMit  availaMc  for 
obligj;tion.     Tiie  incredse  is  i-iaiply  for  opcratiri^;  the 
library  nncl  for  tlic;  activities  of  the  Lister  Kill  Center. 
The  amount  included  for  grants  ($7.6  rail]. lion)  is  sli.f^htJy 
less  than  the  cor^parable  amount  for  FY  3  969.     In  addition, 
$900,000  is  included  in  the  budget  iten  for  Buildings 
and  Facilities  for  architectural  p3.annirig  of  tV:e  Lister 
lliD.l  Katj.onal  Center  for  bionedical  CoTnriunicatior.s . 
These  figures  adr^ittedly  do  not  riake  full  allov.'ancc;  for  everything 
that  could  J  or  slicul.d,  be  done.     health  activitf  es--iTnportant  though 
they  are — riust,  lil'.e  other  invportant  social  prograras,  continue  to  he 
liriited  by  over-riding  econo:'iic  constraints.     The  funds  requested  do, 
hovrever ,  provide  for  the  Fialntcnance  of  cor.iiiiitirients  in  al:r:OSt  all 
prograra  areas  and  allo\:  for  riodest  expansion  in  sor.ie  particularly  urgeiit 
ones.     The  1570  budget  request  is,  lih-e  the  1969  budget,  as  Dean  as  is 
possible  v'ithouL"  seriously  curtai.ling  tlie  activities  v:hich  it  is 
designed  to  support.     I  hope,  Kr .   Chai.rr.ian,  that  circumstai'ices  next 
year  vji].].  perrrLt  resuiaption  of  a  r.orc  vigorous  pace  for  th.ese  significjint 
health  prograris. 
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NIH  tries  troika  leadership 


Last  December  NIH  Director  Rob- 
ert Q.  Marston  appointed  Robert  W. 
Berliner  as  his  deputy  director  for 
science  (a  new  post),  responsible  for 
all  NIH  research,  grants  and  contracts 
—and  John  F.  Sherman  as  his  dep- 
uty director  for  administration.  While 
the  appointees  are  only  deputy  direc- 
tors and  Marston  is  still  the  titular 
head  of  the  NIH,  the  three  men  will 
serve  as  a  troika  leading  the  NIH  into 
a  course  that  is  likely  to  be  consider- 
ably different  from  the  James  A. 
Shannon  era.  The  days  of  great  expan- 
sion at  the  NIH  are  over,  say  many 
Washington  observers,  and  the  need 
today  is  for  steady  research  that 
promises  payoffs. 

When  former  NIH  Director  Shan- 
non took  over  in  1955  the  agency  had 
seven  Institutes  and  a  budget  of  $71 
million.  By  the  time  Marston  was 
named  director  last  summer  the  agen- 
cy had  11  Institutes,  its  fellowship 
and  traineeship  programs  had  tripled, 
and  the  budget  had  skyrocketed  to 
$1.2  billion.  The  NIH  then  acquired 
the  National  Library  of  Medicine  and 
the  old  Bureau  of  Health  Manpower. 
Its  fiscal-1970  budget  request  is  $1.54 
billion. 

Shannon,  with  his  comprehensive 
knowledge  of  the  NIH  and  long  expe- 
rience there,  was  able  to  run  the  agen- 
cy alone  without  reorganizing  it.  But, 
in  the  view  of  knowledgeable  NIH 
watchers,  newcomer  Marston  would 
have  been  unable  to  match  Shannon's 
performance  and  oversee  the  Library 
of  Medicine  and  health  manpower  pro- 
grams too  without  some  administra- 
tive changes. 

Hence  the  troika  arrangement.  "The 
responsibilities  are  not  equally  distri- 
buted," says  Marston,  "but  my  two 
deputies  have  been  given  a  great  deal 
of  power  in  their  areas.  Sherman 
has  broad  responsibility  across  NIH; 
Berliner  ...  as  my  alter  ego  .  .  . 
makes  decisions  and  makes  judgments 
for  me  in  the  area  of  research — among 
the  Institutes. 


"They  are  my  two  hands.  When  I 
sit  with  the  research  staff,  Berliner 
is  on  my  left  making  his  contribution. 
When  I  have  to  work  out  administra- 
tive problems  or  educational  prob- 
lems, Sherman  is  on  my  right,"  Mar- 
ston says.  In  dealings  with  the  Con- 
gress, Marston  will  make  most  of  the 
journeys  to  Capitol  Hill  himself.  But 
when  he  cannot  go,  either  Berliner  or 
Sherman  will  take  his  place. 

All  three  principals  are  feeling  their 
way  in  the  new  structure,  but  are 
happy  with  the  arrangement.  "There 
is  a  fair  degree  of  uncertainty  over 
how  we  are  going  to  come  out  in  this 
relationship.  But  it  doesn't  worry  us. 
There  is  so  much  to  do,"  says  Sher- 
man. 

As  deputy  director  for  science, 

Berliner,  who  is  54  years  old  and  an 
MD,  sees  his  role  as  "attempting  to 
evaluate  the  field  [of  research]  and 
guiding  the  program  of  the  Institutes. 
..."  He  is  responsible  for  both 
intramural  and  extramural  research, 
for  the  long-range  planning  of  re- 
search policy,  and  also  directs  the 
NIH  laboratories  and  clinics. 

"Our  approach,"  says  Marston,  "is 
to  make  sure  we  don't  disassemble  a 
really  remarkable  research  institution 
which  has  been  put  together  over  the 
years.  We  have  to  put  the  highest 
priority  on  what  will  be  most  impor- 
tant for  the  future.  .  .  .  Berliner  is 
the  right  man  for  this  job  and  will  .  .  . 
be  carrying  out  the  duties  of  the  direc- 
tor in  determining  where  we  should 
spread  our  limited  resources." 

The  directors  of  the  11  Institutes 
and  two  divisions  and  two  centers 
work  directly  with  Berliner  rather 
than  going  to  Marston  for  guidance, 
but  they  are  free  to  go  directly  to 
Marston  if  they  want  to.  "We  wanted 
to  avoid  creating  a  layer  between 
Marston  and  the  Institute  directors 
.  .  .  but  we  needed  someone  to  handle 
the  day-to-day  situation,"  Sherman 
explains. 

Berliner   will   be  responsible  for 


A  science  "czar"  for  NIH:  Robert 
Berliner  (right)  with  his  boss, 
NIH  Director  Robert  Q.  Marston 


$1,039  billion  of  the  NIH  budget  in  fis- 
cal '70.  That  figure  includes  $814.5  mil- 
lion for  extramural  research  grants 
and  fellowships,  $85.5  million  for  lab- 
oratories and  clinics,  $121.3  million 
for  collaborative  research,  $9.5  million 
for  biometry  and  field  studies,  and 
$8.3  million  for  establishing  biostand- 
ards. 

Berliner  believes  that  in  times  of 
budget  stringency  it  is  more  impor- 
tant to  keep  the  NIH  in-house  re- 
search teams  together  than  to  keep 
university  research  programs  fully 
funded.  "The  intramural  program  is 
a  real  asset  to  the  general  medical  re- 
search field  in  the  country,"  he  says, 
"and  I  think  it  would  be  most  unfor- 
tunate to  lose  it.  .  .  .  It  would  be  very 
easy,  since  we  have  no  other  functions 
than  research,  to  damage  the  intra- 
mural program  beyond  repair— be- 
yond early  repair,  anyway.  It  would 
be  very  difficult  to  put  it  [the  NIH  re- 
search team]  back  together  again  if  it 
fell  apart." 

Asked  whicfi  he  would  choose  if  he 
had  to  make  a  choice  between  intra- 
mural and  university  research,  Ber- 


liner  replied,  "It's  a  tricky  problem 
to  keep  the  thing  balanced  off.  I  don't 
think  we  have  reached  the  point  in 
either  area  that  we  have  to  make  the 
choice  .  .  .  because  .  .  .  the  cuts  have 
hurt  but  they  haven't  been  lethal  to 
either  activity.  .  .  .  Even  though  the 
'70  budget  is  tough,  this  will  still  be 
true  next  year." 

The  NIH  is  spending  an  increasing 
amount  of  money  qn  health  manpower 
problems  but  Berliner  believes  that 
research  itself  is  the  best  long-term 
answer  to  health  manpower  problems. 
"I  think  you  can't  really  accomplish 
much  by  taking  money  away  from  re- 
search and  putting  it  into  training 
health  manpower  ...  in  terms  of 
solving  this  health  problem  in  the 
long  run,"  he  said. 

Although  officially  satisfied  with 
the  1970-budget  request,  privately 
Berliner  feels  that  the  NIH  should 
have  more  money  in  order  to  main- 
tain stability  in  its  research.  Inflation 
is  one  factor,  but  just  as  important, 
he  says,  is  the  ability  to  buy  the  new 
instruments  necessary  for  progress  in 
research.  "I  would  estimate  that  it 
[the  annual  rate  of  budget  increase] 
should  be  7  or  8  percent  at  least  just 
to  maintain  a  level." 

Of  his  new  deputy  director  for 
science  NIH  Director  Marston  says, 
"We've  taken  one  of  the  outstanding 
scientists  in  the  country — with  scien- 
tific and  administrative  experience." 

"He  is  a  superb  scientist  ...  a  tre- 
mendous judge  of  research,"  says  one 
associate.  "Most  of  us  are  very  pleased 
with  his  appointment,"  says  another 
colleague,  "because  we  feel  we  have 
someone  who  is  fully  aware  of  the 
intramural  program  and  understands 
its  needs.  We  are  also  pleased  because 
[the  appointment]  brings  to  bear  on 
our  extramural  programs  a  very  excel- 
lent scientific  mind;  one  whose  judg- 
ment can  be  thoroughly  trusted." 

Last  June  physiologist  Berliner  was 
named  director  of  all  NIH  labs  and 
clinics  after  15  years  as  director  of 
intramural  research  at  the  National 
Heart  Institute.  Despite  his  new  ad- 
ministrative responsibilities,  he  main- 
tains an  active  role  in  research  as 
chief  of  the  Heart  Institute's  kidney 
and  electrolyte  metabolism  laboratory. 
His  studies  of  the  body's  potassium 
secretion  and  of  electrolyte  osmosis 
have  led  to  a  clearer  understanding 
of  the  ion-exchange  mechanisms  that 
regulate  the  internal  conditions  of  liv- 
ing organisms. 

The  importance  and  power  of  Ber- 
liner's new  position  may  be  reflected 
in  the  fact  that  his  office  is  in  the 
NIH  director's  suite.  "It's  not  by  ac- 
cident that  we  share  this  office,"  says 
Marston. 


LATE  NEWS 

This  month's  visit  of  five  U.S.  high-energy  physicists  to  Serpukhov, 

the  Russian  76-GeV  accelerator,  to  open  negotiations  on  a  scientific 
level  for  a  physics-exchange  program,  was  very  successful.  But  it 
remains  to  be  seen  whether  the  U.S.  and  Russian  governments  will 
set  up  a  mutual  exchange  permitting  U.S.  scientists  to  work  at 
Serpukhov  and  Russian  scientists  to  work  at  American  accelerators, 
including  the  200-400-Ge\/  Batavia  machine.  Wolfgang  Panofsky, 
leader  of  the  U.S.  group  and  director  of  the  Stanford  Linear  Accel- 
erator Center,  admitted  that  financial  and  administrative  obstacles 
stand  in  the  way  of  cooperation.  "It  takes  about  three  times  as  much 


Moscow  welcomes  U.S.  physicists  arriving  for  Serpukhov  accelerator  talks 


work  and  .  .  .  money  for  a  U.S.  physicist  to  do  the  same  work 
[at  Serpukhov]  as  back  home,"  he  said  at  Moscow's  Sheremetyevo 
Airport  just  before  returning.  U.S.  budget  cutbacks  are  another  stum- 
bling block  and  may  necessitate  special  U.S.  federal  funding  if  the 
exchange  is  to  materialize. 

The  U.S.  group  inspected  the  76-GeV  machine  and  discussed 
both  the  current  Russian  research  and  possible  future  U.S.  research 
with  A.  A.  Logunov,  director  of  the  accelerator  lab.  Panofsky  and 
his  group  will  now  make  recommendations  to  the  U.S.  AEC  for  a 
program  of  research  at  Serpukhov.  In  addition  to  Panofsky,  the  group 
included  Rodney  L.  Cool  and  Luke  C.  L.  Yuan  of  Brookhaven,  Thomas 
H.  Fields  of  Argonne,  and  William  A.  Wenzel  of  Lawrence  Radiation 
Lab,  Berkeley. 

Physicist/administrator  Gerald  Tape  will  leave  AEC  next  month  to 

resume  the  presidency  of  Associated  Universities  Inc.,  which  operates 
Brookhaven  National  Laboratory  and  the  National  Radioastronomy 
Observatory,  Green  Bank,  W.  Va.  Tape  has  been  a  member  of  the 
five-man  Atomic  Energy  Commission  since  1963.  Authoritative 
sources  say  the  Nixon  Administration  is  looking  for  a  scientist  to 
succeed  Tape  and  that  one,  physicist  Norman  Ramsey  of  Harvard, 
has  already  turned  down  the  job.  Ramsey  is  president  of  the  Univer- 
sities Research  Association,  which  will  operate  the  200-400-GeV 
accelerator  at  Batavia,  III. 

MIT's  March  4  "research  stoppage"  was  a  great  success,  say  its 

organizers,  and  a  miserable  failure,  say  MIT  administration  spokes- 
-  men.  According  to  the  Union  of  Concerned  Scientists  and  the  Sci- 
ence Action  Coordinating  Committee,  the  organizations  that  planned 
the  day,  more  than  50  percent  of  the  students  and  about  50  percent 
of  the  faculty  attended  a  day-long  series  of  meetings  devoted  to  the 
impact  on  society  of  the  misuse  of  science  and  technology  and  the 
funding  of  research  by  the  Defense  Dept.  "That  is  a  gross  exaggera- 
tion," said  an  MIT  official.  "Research  activities  at  MIT  were  close 
to  normal."  He  added  that  the  on-campus  Research  Lab  for  Elec- 
tronics and  the  off-campus  MIT  Lincoln  Labs  and  Instrumentation 
Labs  were  only  negligibly  affected.  All  three  are  funded  entirely  by 
the  Defense  Dept. 
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Robert  Q. 
Marston,  M.D. 

■  When  Robert  Quarles  Marston 
left  the  relative  serenity  of  life 
at  the  University  of  Mississippi 
in  1966  for  the  battlefields  of 
Washington,  he  was  almost  im- 
mediately stamped  as  a  man  in 
the  middle  of  a  controversy.  He 
had  given  up  the  job  he  loved  as 
vice-chancellor  and  dean  of  medi- 
cine on  the  Jackson  campus  to 
direct  the  National  Institutes  of 
Health  Regional  Medical  Pro- 
grams. 

The  gray-haired  Virginian  was 
embarked  on  an  uncharted  course 
beset  by  roadblocks,  not  the 
least  of  which  was  the  suspicion 
of  many  physicians  that  the  Re- 
gional Medical  Programs  for 
Heart,  Cancer  and  Stroke  was 
encroachment  by  the  federal  gov- 
ernment on  the  doctor-patient  re- 
lationship. 

But  the  45-year-old  medical 
administrator  did  not  see  his  as- 
signment in  that  way.  He  envi- 
sioned it  as  a  program  focused  on 
patients  and  dedicated  to  im- 
proving the  nation's  quality  of 
medical  care.  Most  important,  it 
was,  by  Congressional  mandate, 
a  program  jointly  financed  by  fed- 
eral, state,  and  local  funds,  work- 
ing through  local  facilities  to  im- 
prove treatment  of  heart  disease, 
cancer,  and  stroke  patients. 

"The  program  provided  very 
clear  safeguards,"  he  insists.  "Be- 
fore there  could  be  any  planning 
on  the  national  level,  there  had 
to  be  approval  by  representative 
groups  at  the  local  level:  they 
would  run  the  program." 

What  it  all  boiled  down  to,  Dr. 
Marston  explains,  was  an  at- 


tempt to  find  the  best  way 
to  do  things.  Although  the  long- 
range  program  may  require  a  dec- 
ade to  prove  itself,  he  feels  it 
has  already  come  to  grips  with 
one  major  problem:  uplifting  clin- 
ical care  by  focusing  on  the  wide 
variations  in  the  quality  of  ser- 
vices from  one  section  of  a  region 
to  another. 

"This  business  of  bringing  the 
fruits  of  advanced  technology  and 
research  to  the  patient's  bedside 
depends  on  a  lot  of  people  who 
have  not  sought  to  work  together 
learning  how  to  cooperate.  And 
this  has  been  a  tough  thing  to 
do." 

Despite  all  the  obstacles,  real 
and  imagined,  in  the  two  and  a 
half  years  that  Dr.  Marston  head- 
ed the  program,  it  mushroomed 
in  size  and  scope  and  gained  na- 
tionwide acceptance. 

This  success  in  his  first  job 
in  government  medicine  led  the 
hlew  York  Times  to  describe  Dr. 
Marston  as  a  "diplomatic  doctor" 
and  his  role  in  bringing  the  Re- 
gional Medical  Programs  to  the 
big  cities  and  backwoods  of 
America  a  "triumph  of  diploma- 
cy." The  "diplomat"  label  stuck. 
It  was  later  picked  up  by  the  Wall 
Street  Journal,  then  repeated  in 
another  story  in  the  Times. 

Is  Dr.  Marston,  by  his  own 
definition,  a  diplomat?  Was  it  di- 
plomacy, or  just  plain  hard  work 
and  talent  that  catapulted  him 
from  his  initial  post  to  director  of 
the  newly  created  Health  Services 
and  Mental  Health  Administra- 
tion last  April,  then  to  the  job  he 
took  over  Sept.  1 — director  of  the 
National  Institutes  of  Health? 

Dr.  Marston,  a  man  who  dis- 
likes labels,  asks  with  a  smile:  "A 
diplomat?  That's  really  some- 


thing for  other  people  to  decide, 
isn't  it?"  The  smile  fades  and  he 
adds:  "No,  my  goal  wasn't  to  be 
diplomatic,  but  to  get  the  pro- 
gram going.  It's  true,  I'm  inclined 
to  bring  people  around  to  my  way 
of  thinking,  but  not  through  di- 
plomacy; through  facts." 

He  concedes  that  politics  can 
sometimes  get  in  the  way  of  prog- 
ress and  that  a  little  diplomatic 
maneuvering  can  ease  the  way. 
But  this  calls  for  the  diplomatic 
use  of  facts,  not  backing  down 
on  objectives.  "One  thing  you 
have  to  keep  in  mind,"  he  says, 
"is  that  science  is  not  opinion. 
The  scientist  is  completely  lost 
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unless  he  constantly  goes  back 
to  the  evidence.  And  Congress, 
too,  is  a  respecter  of  facts." 

Dr.  Marston  believes  it  was  the 
overwhelming  preponderance  of 
facts  which  led  to  the  acceptance 
of  the  Regional  Medical  Pro- 
grams. "They  were  designed,"  he 
explains,  "to  implement  a  law 
that  had  been  passed  after  a  lot 
of  controversy,  but  against  a 
background  of  some  fairly  long- 
term  trends  that  led  to  the  un- 
deniable conclusion:  it  was  the 
logical  thing  to  do." 

The  new  NIH  director  is  con- 
fident, too,  that  logic  will  in  the 
long  run  rule  decisions  on  all- 


important  appropriations  for  sup- 
port of  the  massive  research,  edu- 
cational, and  health  programs 
that  spread  the  ageny's  activi- 
ties and  influence  far  beyond  the 
tree-shaded,  301-acre  "campus" 
at  Bethesda. 

It  has  been  said  that,  as  chief 
of  the  NIH,  Dr.  Marston  will 
often  have  to  bow  to  political  ex- 
pediency. "Perhaps,"  he  says, 
"but  not  in  a  way  that  gives  me 
great  concern.  Again,  it  gets  back 
to  the  facts.  The  first  thing  you 
have  to  do  is  to  get  an  assess- 
ment of  the  state  of  the  art.  If  the 
facts  are  clear-cut,  there  are  no 
problems  with  political  expedien- 


cy.  All  the  political  expediency 
in  the  world  won't  prevail  then." 

He  cites  a  hypothetical  case. 
"Take,  for  example,  our  studies 
in  the  chemotherapy  of  cancer. 
Say  we  have  made  some  signifi- 
cant progress.  This  will  create  a 
strong  desire  by  Congress  to  see 
further  results.  With  scientific 
evidence  to  back  us  up,  we'd  have 
all  the  cards  stacked  on  our  side." 

But  what  if  there  are  other  de- 
cisions to  be  made,  such  as: 
Should  Congress  put  more  money 
into  Vietnam  or  the  cities?  In 
medical  or  space  research?  In 
foreign  aid  or  domestic  programs? 
The  answers  to  these  questions 
will  have  to  be  decided  by  Con- 
gress, and  that  is  where  Dr.  Mars- 
ton believes  they  should  be. 

Under  the  thirteen-year  ad- 
ministration of  Dr.  James  A. 
Shannon,  who  retired  Aug.  31, 
the  NIH  budget  grew  at  an  an- 
nual rate  of  as  much  as  30%, 
from  $98  million  when  he  as- 
sumed the  post  to  about  $1.5 
billion  by  mid-1968.  Dr.  Marston 
is  a  realist  who  knows  finances 
will  not  be  so  rosy  in  the  years 
ahead.  Impending  economies  al- 
ready have  affected  NIH  in  two 
major  ways.  They  have  led  to 
personnel  cutbacks,  making  it 
difficult  for  the  agency  to  under- 
take new  programs,  such  as  the 
National  Eye  Institute,  author- 
ized by  the  90th  Congress,  and  to 
maintain  the  level  of  other  al- 
ready established  operations. 

"The  economy  measures,"  Dr. 
Marston  points  out,  "create  par- 
ticular problems  in  areas  of  rapid 
turnover  of  personnel,  especially 
in  those  having  to  do  with  direct 
patient  care.  It's  not  only  the 
money  problems,  but  also  the  per- 
sonnel freeze,  which  limits  us  to 
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70  new  people  for  every  100  who 
leave.  The  freeze  will  have  a  cum- 
ulative effect  because  it  comes 
on  top  of  a  problem  which  has 
grown  increasingly  acute  at  NIH, 
that  of  recruiting  and  holding 
top-notch  people.  Income  differ- 
entials just  don't  put  us  in  a  good 
competitive  position." 

While  he  cannot  predict  how 
long  the  personnel  freeze  will  con- 
tinue, Dr.  Marston  fears  that  if 
it  goes  on  for  "many  months 
we'll  have  to  seriously  consider 
curtailing  some  programs  and  re- 
ducing resources  previously  avail- 
able to  grantees.  But  unUke  some 
others,  NIH  programs  are  large- 
ly interrelated  and  dependent  on 
continuity." 

While  keeping  one  eye  on  the 
pocketbook  present,  Dr.  Marston 
keeps  the  other  on  the  uncertain 
future.  He  is  concerned  about 
how  one  will  affect  the  other.  All 
estimates  he  has  seen  indicate 
there  will  be  an  increasing  invest- 
ment in  health  in  the  years  ahead, 
from  $50  billion  to  $100  billion  a 
year  in  the  1970s.  What  will  the 
NIH  investment  be?  Dr.  Marston 
does  not  see  how  specific  areas 
for  which  funds  will  be  spent- can 
be  pinpointed.  He  points  out  it 
is  not  an  "either-or"  situation. 

"You  just  can't  sit  down  at  a 
table  and  decide  you'd  like  to 
have  more  doctors  educated,  or 
you'd  like  to  spend  more  money 
on  research,  or  maybe  stop 
everything  and  just  do  what  you 
know  how  to  do,"  he  says. 

He  believes  it  is  difficult  to  sep- 
arate one  need  from  another.  But 
he  is  certain  of  one  thing:  the 
nation  must  continue  to  invest 
heavily  in  biomedical  research, 
the  one  thing  on  which  he  be- 
lieves all  aspects  of  health  care 


ultimately  depend.  Dr.  Marston 
holds  to  this  conviction  in  the 
face  of  past  criticism  that  the 
NIH  spends  too  much  money 
studying  man  and  not  enough 
trying  to  find  cures  for  the  dis- 
eases that  plague  him. 

"Criticism  like  this,"  he  says, 
"develops  from  a  basic  misunder- 
standing of  the  nature  of  biomed- 
ical studies  as  they  compare 
with  other  types  of  research.  The 
study  of  man  is  almost  certain  to 
produce  information  which  will 
be  helpful  to  man." 

Scientists  go  into  biomedical 
research  not  only  because  they 
want  to  know  more  about  man, 
but  also  because  they  want  to  do 
something  that  will  be  beneficial 
to  him  in  the  future.  Dr.  Marston 
points  out,  adding:  "I'm  not  say- 
ing men  in  other  fields  don't  have 
the  same  drive,  but  I  think  this 
is  particularly  true  of  those  in 
biomedical  research.  Here,  es- 
pecially, scientists  tend  to  be 
alert  to  the  applications  of  their 
findings  to  disease  and  health." 

Recalling  hundreds  of  visits  he 
has  made  to  NIH-supported  fa- 
cilities across  the  country.  Dr. 
Marston  points  out  that  every- 
where he  went  he  found  men  and 
women  excited  about  what  they 
were  doing  because  they  knew 
that  someday  their  work  might 
help  cure  people.  He  places  spe- 
cial emphasis  on  the  interplay  of 
people  working  on  projects  that 
someday  could  mesh  to  produce 
tlie  very  cures  the  critics  say  they 
are  not  seeking. 

"For  example,  a  person  picks  a 
project  to  synthesize  insulin  be- 
cause there's  a  disease  called  di- 
abetes," he  explains.  "The  fact 
that  one  scientist  works  on  the 
structure  of  insulin  may  someday 


be  important  because  another 
scientist  has  discovered  that 
different  types  of  insulin  have 
varying  effects  on  people  with 
this  disease. 

"An  approach  of  this  kind  is 
more  effective  than  having  one 
group  work  on  basic  problems 
while  another  tries  to  find  a  cure 
for  a  disease.  That's  not  the  way 
it  works,"  he  maintains. 

One  of  the  basic  strengths  of 
the  NIH,  Dr.  Marston  says,  is  the 
fact  that  the  institutes  work  to- 
gether. "There  was  a  meeting  re- 
cently of  an  international  group 
of  physiologists,  and  my  guess 
was  that  there  were  representa- 
tives of  every  institute  present," 
he  points  out.  "This  indicates 
what  I've  implied  all  along 
— that  NIH  scientists  don't  and 
shouldn't  feel  constrained  to  re- 
strict themselves  to  curiosity 
about  a  particular  disease." 

Dr.  Marston's  love  affair  with 
biomedics  probably  stems  from 
the  two  years  he  spent  at  Oxford 
University  as  a  Rhodes  scholar 
following  his  graduation  from  the 
Medical  College  of  Virginia  in 
1947.  He  worked  under  the  late 
Lord  Howard  Florey  during  the 
years  just  before  the  British 
scientist  was  awarded  the  Nobel 
prize  for  his  work  with  penicillin. 

The  posts  Dr.  Marston  has  held 
since  returning  from  England  and 
a  year  of  internship  at  Johns 
Hopkins  and  another  of  residency 
at  Vanderbilt  University  have  all 
served  to  justify  his  original 
reason  for  going  into  medicine: 
"That's  where  the  problems  are." 

Dr.  Marston  got  his  first  taste 
of  government  medicine  from 
1951  through  1953  when,  as  a 
member  of  the  Armed  Forces 
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Special  Weapons  Project,  he  was 
stationed  at  the  NIH  where  he 
conducted  research  on  the  role  of 
infection  following  whole  body  ir- 
radiation. 

After  his  discharge,  Dr.  Mars- 
ton  took  another  year's  residency 
at  the  Medical  College  of  Vir- 
ginia, which  was  followed  by 
teaching  posts  as  a  Markle  Fel- 
low on  that  campus  and  at  the 
University  of  Minnesota.  He  re- 
turned to  Virginia  in  1959  to  be- 
come associate  professor  of  medi- 
cine and  assistant  dean.  In  1961 
he  was  named  director  of  the 
University  of  Mississippi  Medical 
Center  and  dean  of  the  School  of 
Medicine.  Dr.  Marston  became 
vice-chancellor  in  1965. 

Looking  back,  Dr.  Marston  ad- 
mits it  has  been  a  long  time,  if 
ever,  that  he  had  a  job  that  did 
not  have  built-in  problems.  But 
in  the  health  field,  he  adds,  it  is 
not  just  a  matter  of  solving  prob- 
lems, it  is  "searching  for  the  right 
ones  to  solve." 

"You  know,"  he  says  with  a 
slight  chuckle,  "I've  never  been 
associated  with  a  group  that  put 
in  longer  hours  or  did  more  work. 
But  don't  get  me  wrong.  This  is 
a  good  job.  And  do  you  know 
why?  Because  you  don't  spend 
much  of  your  time  on  little  prob- 
lems— only  on  significant  ones 
where  the  stakes  are  high.  That's 
what  I  like." 

While  admittedly  too  busy  for 
hobbies,  Dr.  Marston  says  he  and 
his  wife  try  to  follow  the  hobbies 
of  their  three  children.  There  was 
a  five-week  camping  trip  in  the 
Rockies  and  a  family  saiUng  ven- 
ture last  summer  off  the  Virgin 
Islands.  And  he  does  find  time 
now  and  then  for  horseback  rid- 
ing. H 
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DEPARTMINT  0]-  li]:ALTii ,  EOUCATION,  Af^D  VJELi'AllE 
Statenie-iiL  by  Director,  Katir.nal  Institr.tes  of  Health 

on 

1970  Appropr.Lat""ion  Estivaates 


Mr.  Ch  airman  and  >'e-.T!bers  of  the  Coiainlttee ; 

I  am  pleased  to  have  the  opportunity  to  appear  before  you  tliis 
year  in  a  nev?  role.     Althoup,h  nry  association  v;jth  NIH  is  not  nev7 
— I  first  v.'orV.ecl  there  in  1951  and,  norc  recently,  served  for  nearly 
three  years  as  an  Associate  Di.rcctor  of  Kill  and  as  Director  of  the 
Regional  Medical  Profa"av:!S  v:hile  that  v:as  part  of  Kill — I  have  been 
the  Director  of  Isltl  for  only  six  r-onths  vhich  is  a  very  short  time 
for  a  p;ist  that  during  the.  pa.st  83.  ycaj^s  has  had  only  S  incurlient"  s . 
Hov7ever,  the  iie\'ness  of        role?  l:ere  today  is  not  due  priTiu:rily  to 
Try  o":n  recent  appoi.ntrrient  but  to  tlie  fact  that  I  am  here  to  testify 
about  the  goals,  plans  and  needs  of  vjhat  i.s ,  in  fact,  a  nev;  organi- 
zation, operating  in  a  nev?  departiuenta].  framework,  under  a  new 
adrrj.nistration . 

As  a  result  of  the  reorganization  of  the  health  functions  of  the 
Department  that  was  announced  last  April,  NIK  is  now  not  only  the 
mainstay  of  biomedical  research  in  t.his  country  but  also  has  responsi 
bility  for  Federal  support  of  education  in  th.e  health  professions 
ai"id  for  biomedical  comr.iunications .     The  new  •NIH  consists  of  three 
major"  components: 


...     the  research  Institutes  and  Divisions- -to  v:hich  v.^e 

still  Eometiiiies  refer,  collectively,  as   'tlie  o]d  NllI'; 
...     the  former  Bureau  of  Health  Man.pov7er  v.'hich  has  been 
somewhat  reorganized  and  given  a  nev7  nane — it  is  nov; 
the  Bureau  cf  health  Professions  F.ducation  and 
Manpower  Training;  and 
...     the  National  Library  of  Kedicine. 

I  should  at  this  point,  Mr.  Chairnan,  like  to  introduce  the  top 
staff  of  the  nev7  NIH  v;ho  are  here  with  me  today. 
Dr.  Jolin  Sherman  is  the  Deputy  Director  of  NIll. 
Dr.  Robert  Berliner  is  the  Deputy  Director  for  Science  and 
is  also  acting  as  Associate  Director  for  Direct  Research. 
Dr.  Leonard  Fenningcr  is  the  Director  of  ti^e  Bureau  of 

llealtli  Professions  Education  and  Manpovjer  Training. 
Dr.  Martin  Cumniings  is  the  Director  of  the  National  Library 
of  Medicine. 

Dr.  Ronald  Lamont-havers  is  the  Associate  Director  for 

Extramural  Research  and  Training. 
Mr.  Richard  Seggel  i.s  Associate  Director  for  Administration. 
Dr.  Thomas  Kennedy  is  Associate  Director  for  Program  Planning 

and  Evaluation. 

The  three  major  components  of  NIH  have  distinct  but  comple- 
mentary functions.     The  Surgeon  General,  in  his  testimony,  has 
already  described  the  considerations  that  led  the  Department  to  brin 
these  activities  together.     Let  me  just  repeat  the  principal  reason 


vliich  v;as  succinctly  stated  in  the  Depii rtment '  s  press  release  announcin 
Kill's  broadened  authority  and  now  role.     It  said: 

"Modern  biological  science  and  health  professions 
.  education  are  so  intir.iately  inter-re]  ated  tliat 

their  effective  and  efficient  laanageinent  v/ithin 

this  Department  requires  that  they  be  the 

responsibility  of  a  single  operational  unit. 

This  will  novT  be  the  Kill." 
This  inti-piate  relationship  is  partly  due  to  the  fact  that  biomedical 
research  and  health  professions  education  are  largely  carried  out  in 
the  same  institutions.     For  the  most  part,  they  require  the  same  kind 
of  facilities  and  depend  on  people  vith  the  same  professional  qualifi- 
cations . 

V'hile  the  interplay  of  research  and  graduate  education  is  helpful 
to  both,   it  is  not  equally  helpful  to  bc'th.     It  is  possible  to  perform 
first  class  research  in  an  institution  \:hich  has  little  or  no  respon- 
sibility for  formal  education.     In  fact,  KIH's  ov.ni  intramural  research 
activity  at  Bethesda  is  an  outstanding  example  of  such  an  institution. 
However,  it  is  not  possible  to  provide  a  first  class  professional 
education  for  scientists  in  an  institution  in  which  little  or  no 
research  is  conducted.     Especially  at  the  more  advanced  levels  of 
professional  education,  the  methods,  techniques,  and  the  intellectual 
discipline  of  research  are  an  essential  part  of  the  educational 
process.     Progress  in  most  scientific  disciplines  is  now  so  rapid  that 
a  nex^7  scientist — and  I  include  physicians  in  that  term — must  have  a 
keen  awareness  of  the  directions  of  research  in  his  field.  His 


exposure  to  the  potentials  and  limitations  of  research  must  begin  r.s 
an  integral  part  of  his  professional  education.     In  fact,  as  a  v.'cll-- 
knovjn  physician  has  pointed  out,  "tlie  faculties  developed  by  doing 
research  are  those  most  needed  in  diagnosis". 

Our  efforts  to  harnionize  effectively  the  support  for  biomedical 
researcli  and  education  must  be  undertaken  under  tlie  cross-fire  to  t\:o 
fairly  common  criticisms  on  v.'hich  I  sliould  like  to  comment.     One  of 
these  criticisms  is  that  the  support  now  available  for  research  has 
unbalanced  the  academ.ic  comimunity  and  detracted  from  the  performance 
of  its  educational  function.     The  truth  is  that  the  academ.ic  coi^jnunity 
is  out  of  balance  in  the  sam.e  v:ay  that  a  m.an  who  has  throve  one  foot 
forvTard  is  out  of  balance.     If  his  objective  is  to  take  a  step  foruvird, 
he  must  obviously  restore  his  baJ.ancc  by  bringing  the  other  foot 
forward  too.     It  is  true  that  vje  have  thro\.-n  the  research  foot  well 
forward.     The  imbal^mce  in  the  acadendc  couimunity  is  not  due  to  too 
much  researcli  support  but  to  the  unfortunate  fact  that,  until  recently, 
this  has  been  the  sole  kind  of  Federal  support  available.     There  is  a 
clear  and  urgent  need  for  cor.iparablc  educational  support.     As  you  knov:, 
the  Health  Professions  Education  Act  of  1963 — and  its  amendments  and 
supplementary  legislation — are  designed  to  provide  this  sort  of  support. 
It  is  part  of  the  new  role  of  NIH  to  restore  balance  by  bringing  the 
educational-support  programs  into  line  vjith  research-support. 

The  other  criticism  often  heard  today  is  that  research  is  enticing 
physicians  from  the  practice  of  medicine.     Let  me  counter  that  V7lth 
some  facts.  ■  * 
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In  the  first  place,  F.ost  of  the  laboratory  rer.carcli  in  biomedjcine 
is  performed  not  by  MDs  but  by  PhDs  vlio  are  not  ]  icensed  to  provide 
health  care.     At  NTH,  for  exa-.irple ,  nearly  half  of  the  prof csfiional 
•staff  with  doctora]  degrees  hold  £;oiTie  degree  other  than  an  MD.  Nearly 
70  percent  of  our  research  grants  are  for  projects  on  v:hich  the 
principal  investigator  is  not  an  MD. 

Actually,  the  nu^iiber  of  physicians  v.'ho  are  mainly  engaged  in 
research  is  surprisingly  small.     The  American  Medical  Association  has 
just  published  a  statistical  surfiroary  of  the  m.ajor  professional  activities 
of  medical  school  graduates  vjho  v;ere  living  on  December  31,  1967.  This 
study  shovrs  that  of  the  296, ''tOO  grnduates  who  V7ere  still  active  ,  93  per- 
cent vrere  engaged  in  patient  care.     The  oth.er  7  perceiit  vas  mainly 
accourited  for  by  11,A00  physicians  v:ho  vcrc  members  of  medical  schiOol 
facultie:.  and  4,2-'iO  \:;.o  v:erc:  er;g,',gc;d  ir;  adiiiinJ.strat Oi: .     The  glaring 
fact  is  that  only  ^^726  physicians — or  1.6  percent  of  the  total — had 
research  as  their  major  professional  activity.     VJhile  it  is,  of  course, 
true  that  some  physicians,  especially  those  on  medical  school  facilties, 
combine  research  with  their  other  activities,  it  is  noteworthy  that 
of  all  the  physicians  vjho  are  not  priiaarily  engaged  in  patient  care 
less  than  a  quarter  list  research  as  their  major  activity. 

Physicians  engaged  in  research  are,  V7ith  very  few  exceptions, 
engaged  in  clinical   research  which  must  involve  a  physician.     As  clinical 
research  is,  by  its  vc;ry  nature,  a  combination  of  research  and  patient 
care,  the  rcsearcli-pliysici an  has  not  witlidrawn  from  pi-actice.     He  is 
probably  providing  more  intensive  and  higher  quality  care  for  his 
patients  than  they  v/ould  receive  if  he  were  not  engaged  in  research. 


Finally,  it  is  usually  true  thnt  a  physician  of  the  caliher 
require'.d  for  successful  •conipetition  for  research-grant  funds  could 
make  more  money  if  he  devoted  himself  solely  to  practice  in  his 
specialty,     lie  has  certainly  not  been  enticed  into,  research  because 
there  is  money  in  it.     On  the  contrary,  he  is  in  research  because  he 
has  intellectual  curiosity — and,  probably,  unique  talents  for  research 
— and  because  he  hopes  to  make  a  fresh  contribution  to  the  solution  of 
disease  problems.     A  research  grant  enables  him  to  do  thus  effectively 
by  making  the  necessary  resources  available  but  it  provides  neither 
the  initiative  nor  the  motivation. 

Tlie  grov-ing  avrareness  of  the  problems  j.n  health  professions 
education  and,  especially,  of  the  deficiencies  in  the  provision  of 
health-care  services  in  this  couut]"y  has  understandab].y  diverted 
attention  from  the  iiv.portance  and  needs  of  biomedical  researcli.  In 
fact,  in  sorr.G  quarters  the  pendulum  has  swung  so  far  that  research  is 
vievred  as  an  expensive  hobby  that  must  give  vay  to  more  urgent  needs. 
This  strikes  me,  Mr.  Chairman,  as  a  little  like  saying  that  the  goose 
that  lays  the  golden  eggs  should  no  longer  be  fed. 

The  ultim.ate  purpose  of  all  health  activities  must  be  the 
prevention  or  cure  of  disease — and,  vhen  neitlier  of  these  goals  is 
yet  attainable,  the  am.elioration  of  the  effect  of  disease  both  in  term 
of  extending  the  useful  life  of  the  patient  and  of  m.inimizing  disabili 
and  suffering.     This  is  indeed  tlic  purpose  of  all  of  the 
supported  by  the  Kill  appropriations. 

Effective  action  against  disease  requires,  first  of  all,  a 
kno^.'ledge  of  vliat  is  vTrong  and  t}ie  availability  of  some  means  for  doin 


something  about  it.     In  general,  tlic-  hetLGr  our  under s tending  of  the 
cause  and  usual  course  of  disease,  the  ri.ore  likely  it  becor.ies  that  v/c 
vill  be  able  to  develop  sorae  Kieans  of  coping  wj.th  it.     That,  in  essence, 
is  the  purpose  of  biomedical  research:     the  constant  expansion  of 
knowledge  and  its  translation  into  applicable  preventive  or  therapeutic 
methods . 

During  the  past  decade  NTH  has  contributed  to  the  expansi.on  and 
strengthening  of  every  major  health  institution  in  the  coun.try.  /J,mo3t 
every  major  medical  advarice  in  this  country  has  to  some  extent  de'jended 
on  research  supported  by  KIR.     Ali::ost  every  citizen  has  benefited 
— and  vrill  continue  to  benefit — direct].y  or  indirectly  from,  those 
research  programs. 

In  fact,  research  during  the  past  decade  or  tv:o  has  completely 
changed  the  practice  of  medicine.     Most  of  the  drr.gs  no-j  in  coir.v.-.on  use 
for  the  treatm.ent  of  major  diseases  v.-ere  unknovrn  or  unrecogni/ied  as 
therapeutic  agents  v;hen  I  started  medical  scliool  in  1943.     A  whole 
series  of  nevj  surgical  techniques  have  been  developed  tViat  make  it 
possible  to  intervene  in  situations  in  \7hic)i  surgeons  used  to  be  unable 
to  help.     New  and  better  techniques  for  monitoring  patients  and  for 
automating  laboratory  tests  have  been  developed.     Mechanical  assistance 
devices  then  unknown — such  as  the  pacemaker  and  the  so-called  artificial 
kidney,  which  is  actually  an  external  bloud-c] eansing  device — have 
already  saved  thousands  of  lives.     You  are  well  avjare  of  recent 
dramatic  advances  in  the  technology  for  transplanting  human  organs.  . 
All  these  radical  changes  in  the  practice  of  medicine — and  the  certain 
expectation  of  evc'n  more  revolutionary  advances — are  the  direct  resu.].t 
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of  the  expansion  of  research  facilities,  the  enlargcmenl;  of  the  corp.-^ 
of  research  scientists,  and  the  provision  of  funds  to  support  their 
vork.     The  greater  effectiveness  of  modern  medicine  is  the  tangible 
.pay-off  for  the  investmei;t  that  has  been  made  in  r.vedical  research. 

This  Connnittee  has  just  heard  testir.iony  in  support  of  a  request 
for  funds  to  launch  a  large-scale  vaccination  program  against  German 
measles  in  order  to  head-off  the  next  epidemic.     The  3ast  epidemic 
resulted  in  the  birth  of  some  30,000  children  V7ith  serious  congenital 
defects.     The  effort  to  forestall  a  repetition  of  such  a  tragedy  vras 
made  possible  by  a  concerted  research  effort  since  the  last  epidemic. 
Kot  only  did  KIK  provide  a  major  sliare  of  the  support  for  this  research 
but  Kill  scientists,  vorking  in  the  laboratories  at  Bethesda,  m.ade  m^ajor 
contributions  to  the  dc'veD^opment  of  the  vacciiiC. 

T  shal],  ].cavr-  to  tlio  vi  tnni^scs  \'ho  v:ill  testify  for  the  appro]rj-;la  ticnr 
of  the  various  research  Institutes  the  ple.isant  task  of  reporting  to 
you  on  significant  progress  in  research  against  some  of  tlie  niajor 
diseases.     At  this  point,  it  is,  I  think,  more  important  for  me  to 
emphasize  the  serious  and  bewildering  gaps  that  exist  not  only  in  our 
knov7lcdge  of  diseases  but  in  our  understanding  of  the  intricacies  of 
normal  biological  processes. 

Despite  the  impressive — and  often  dramatic — progress  that  has  been 
made  in  the  prevention,  diagnosis  and  treatment  of  m.any  diseases,  tlie 
art  of  medicine  is  still  a  rather  primitive  science.     In  fact,  a 
frequent  consequence  of  nev;  advances  in  knowledge  is  to  raise  even 
more  difficult  questions  or  to  expose  new  areas  of  ignorance.  This 
state  of  the  art  lies  behind  our  constant  insistence  on  the  importance 
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of  \vliat,  for  vant  of  a  bcLter  iiaii^e,  j.s  usually  called  'basic'  researcli. 
Ba  sic  research  is  not  the  opposi.te  of  applied  i"csearch,  as  so  inany 
people  seem  to  think.     Basic  research  is  the  essential  first  stage 
of  exploration  in  a  new  area.     It  is  basic  research  that  mahes  so-called 
applied  researcli  possible.     VJith  rare  exceptions,  tlic  practical  advances 
of  today  are  the  fruit  of  basic  research  done  over  a  considerable  period 
of  tir.ic  by  a  number  of  different  investigators.     I  am.  absolutely  certain 
that  any  slov7-down  in  basic  research  will  be  directly  reflected  in  the 
postponement  of  solutions  to  m.any  disease  problems.     It  is  particularly 
important,  in  an  era  of  restricted  budgets,  not  to  lose  siglit  of  the 
indispensable  role  played  by  basic  research  in  achieving  the  objectives 
of  the  KIH  programs. 

I  have  talked  about  research  at  some  length  but  1  can  sum  up  m.y 
view  very  briefly.     Research  is  tlie  root  on  \:'hirh  all  other  health 
activities  gro'.:.     Without  that  root,  no  further  grovjtli  is  possible 
— either  in  im.proving  the  quality  of  education  or  the  quality  of  medical 
service.     The  old  adage  that   'knovjledge  is  pov/er'  is  nov:here  more 
applicable  than  in  the  practice  of  medicine  and,  as  Sir  Hov7ard  Florey, 
the  developer  of  penicillin,  has  said  "the  lesson  of  twentieth  century 
medical  science  is  ...  that  experiment  is  the  most  efficient  method  of 
acquiring  new  knowledge". 

Hov/ever,  kaiowJedge  is  useless  unless  it  is  properly  applied.  The 
second  requirement  for  effective  action,  therefore,  is  highly  trained 
professional  personnel. 

I  liave  already  touched  on  the  urgent  need  for.  a  more  vigorous 
attack  on  the  nanpov.-'er  shortage  in  the  health  professions.     Since  the 
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beginning  of  this  century  the  piocliiction  of  physicians  has  barely  kept 
pace  vith  our  grovring  population.     The  number  of  physicians,  in 
proportion  to  population,  is  no  het:ter  now  than  it  was  in  1900.     At  the 
same  time,  the  need  for  highly  trained  physicians  -and  other  health 
personnel  has  grovm  sharply  as  the  result  of  tv^o  factors.     The  first 
is  the  greater  sophistication  of  ncdical  practice  and  the  consequent 
grov;th  of  specialization.     As  a  direct  result  of  research,  the  Tnedical 
profession  is  able  to  deliver  care  that  i.s  infinitely  superior  to  what 
was  possible  in  1900  but  it  takes  E;ore — and  laore  diversified--r.ianpov.-er 
to  do  it.     Tiie  second  factor  is  the  rise  in  public  aspiration  for  health 
care  and  the  consequent  rapidly  grovring  der.iand  for  higli  quality  profession 
services.     To  this  we  must  add,  as  a  third  factor  for  the  future,  tlie 
deinand  arising  from  progranis  designed  to  bring  better  heal  tli  services 
to  the  aged  and  the  disadvantaged  and  to  r;ake  the  best  nedical  care 
that  is  technologically  possible  readily  accessible  in  all  parts  of  th.e 
country.     The  need  is  thus  for  a  greater  number  of  better  trained  people 
in  all  of  the  health  professions. 

Ve  are  nov;  in  the  stage  of  having  to  raise  our  national  conuutraent 
to  medical  education  to  a  higher  plateau  during  the  1970' s  as  ve  raised 
biomedical  research  during  the  late  1950 's  and  early  1960's.  The 
primary  burden  of  doing  this  will  necessarily  fall  on  the  Federal 
governm.ent — especially  for  training  at  the  doctoral  level.     Medical  and 
dental  schools  are,  in  a  practical  s'ense. ,  national  rather  than  local 
or  even  regional  instituLions .     Tlie  AllA  study  to  which  1  have  already 
referred  Ehov7s  that  more  than  57  peircent  of  the  graduates  of  U.S.  medical 
schools  practice  in  a  state  othc'r  tlian  the  one  in  v.'hich  they  were 
educated. 
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Questions  have  been  raised  about  tbe  sbare  of  responsibility  tliat 
the  Federal  c;overnr:ent  riiust  assume  for  the  training  of  nurses  and  the 
allied  healtli  prof  cssionrs .     It  is,  of  course,  true  that  faciDities  for 
training  nurses  and  healtli  technologists  are  more  geographically  dispersed 
than  inedical  or  dental  scliools  and  tliat  their  graduates  normally  find 
local  ciiiployment .     It  has,  therefore,  been  argued  that  nurses  and 
technicians  constitute  a  state  or  regional — rather  than  a  national — core 
of  service  personiicl  and  that  their  training  might  well  be  regarded  as 

primarily  a  state  or  regional  responsibility.     rj0v7ever,  shortagc:s  in 
these  professions  are  no  less  acute  than  the  physician  shortage  and 
the  existence  of  an  adequate  number  of  well-trained  nurses  and  other 
supporting  personnel  is  no  less  a  national  need.     Moreover,  ncv:  national 
programs  sucli  as  Medicare,  Com.prelicns.i ve  Health  Planning,   the  Regional 
MedicaD.  Program.s  and  tb.e  Model  Cities  program  arc  major  factors  in 
greatly  increasing  tbe  dem:and  for  auxilliary  health  personnel.     It  is 
therefore  both  necessary  and  appropriate  for  the  Federal  government  to 
stimulate  and  assist  the  development  of  suitable  training  programs  for 
allied  healtli  personnel.     This  is,  indeed,  the  purpose  of  the  institu- 
tional and  special  project  grants  and  the  traineeship,  scholarship  and 
loan  prograras  authorized  by  the  Nurse  Traa.ning  Act  of  196A  and  tVie 
Allied  Health  Professions  Personnel  Training  Act  of  1966  and  subsequent 
legislation, 

A  particularly  urgent  problem,  to  V7hich  tVie  Secretary  has  already 
referred  in  his  testimony  to  this  Comm.ittee,  is  that  a  number  of  our 
medical  and  dental  schools  are  having  serious  financial  di.f f iculties . 
The  vial^ility  of  these  schools  is  a  matter  for  serious  concern  at  a  time. 


v.'hcn  v;e  are  noL  only  faced  v.'.i.Lh  ^  critical  r.anpov.-or  r-borlago — and  i\r^^ 
in  fact,  in  process  of  establishing  additional  medical  schools- — but  v;hen 
urge.nt  social  needs  are  raaking  increa.siiig  demands  on  them. 

A  more  adequate  and  stable  forui  of  institutional  supporL,  tlian 
nov:  exists,  must  be  provided  if  the  medical,  dental  and  other  professional 
schools  are  to  rise  to  the  challenge  that  national  societal  and  manpower 
iiceds  have  placed  before  them.     SucVi  siipport  should  not   simply  be  designed 
to  relieve  current  financial  stresses  but  should  h.ave  the  miore  important 

aim  of  restoring  confidence  in  the  Federal  government's  long-term, 
policies  in  i egard  to  the  support  of  biomedical  research  and  education. 
This  confidence  has,  unfortunately,  been  shaken  by  h'lli's  inability, 
for  budgetary  reasons,  to  carry  out  the  intentions  of  t:ie  1966  extension 
of  the  Health  Research  Facilities  Construction  Act  and  by  the  necessity, 
in  ordoi   to  effect  the  reqtiirtd  ruductJons  in  li^G'J  e>;pendit'U)'e5. ,  to 
dilute    its  long-standing  'moral  couiiaitment '  policy  by  renegoti  ating 
grant  awards  that  had  already  been  approved. 

The  close  and  mutually  dependable  relationships  that  have  been 
carefully  built  up  bctv.-'een  the  principal  centers  of  biom.edical  research 
and  training  and  the  categorical  Institutes  are  a  valuable,  if  intangible, 
asset.     They  have  been  a  major  factor  in  the  rise  of  this  country's 
biomedical  research  effort  to  its  present  preeminence.     They  are  no 
less  important  to  the  smooth  evolution  of  the  important  health  m.anpovrer 
programs  that  are  nov7-in  their  initial  stages.     I  am  convinced, 
Mr.  Chairman,   that  tlie  success  of  the  Federal  government's  partnership 
vitli  non-]'ederal  inr.titutions  in  such  national  programs  depends  largely 
on  tv.o  conditions 
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...     the  predictability  and  rcliclvi. ].ity  of  Fe.dc7-ol  assistance;  cjud 
the  feeling  of  corinon  purpose  and  professional  rapport  that 
exists  betv:ean  the  institution  and  tlie  Federal  agency 
vith  v:hose  programs  it  is  involved. 

I  believe  that  these  conditions  are,  in  the  long  run,  riore 
important  than  the  actual  funding  level. 

The  immediate  purpose  of  institutional  support  for  medical  and  dental 
schools  under  the  healLli  manpovrer  appropriation  is  to  m.ake  possiulc--and 
provide  an  incentive  for — substantia],  increases  in  enrollment.     As  you 
knov7,  most  of  the  scliools,  for  quite  understandable  and  D.egitimatc 
institutional  reasons,  have  in  the  past  resisted  m.oving  in  this  direction. 
There  has,  ho'.rcvcr,  been  a  profound  change  in  attitude  and  tliere  is  no 
longer  any  reason  to  doubt  that  this  program  will  succeed  to  the  extent 
that  resources  for  it  become  available  during  the  next  fcv:  ycais. 

A  longer-range  purpose  of  these  institutional  grants  is  to  facilitate 
the  development  of  more  efficient  and  effective  educational  processes 
in  institutions  which  have  diverse  aims  and  capabi.lities .     Kev;  approaches 
in  medical  education  are  desirable  for  three  reasons.     First,  sim.ply 
in  order  to  accomm.odate  a  larger  num.ber  of  students  witriout  a  proportional 
enlargement  of  facilities,  faculties,  and  funds.     Secondly,  in  order 
to  maintain  quality  standards  during  a  period  of  fairly  rapid  expansion 
— and,  if  possible,  to  raise  them..     As  someone  has  said,  it  v:ould  be 
V7onderful  if  ve  could  double  the  number  of  schools  in  tlie  top  25.  And, 
thirdly,  in  order  to  prepare  students  to  experiment  vith  changes  in  the 
delivery  of  health  services  such  as  the  greater  use  of  auxilliary 
personnel  for  som.e  of  the  activities  that  no\7  absorb  too  high  a 


proporL.T  on  of  the  avcra£,c  practitioners  tine  but  tluit  do  not  req;iire 
his  extenr.ivc---and  expensiv.e — training. 

The  third  prerequisite  for  effective  action  against  disease  nroblens 
i.s  the  constant  flov:  and  the  ready  accessibility  of  the  products  of 
research  to  the  people  vjho  arc  in  a  position  to  use  and  apply  tl-iCri. 
This  is  largely  a  question  of  coiu-iiiunication  v.'-hiclij  as  yet,  presents 
many  problems.     One  of  the  principal  functions  of  the  National  Library 
of  Medicine  is  to  provide  imaginative  leadership  in  the  developT:ient  of 
nev:  techniques  for  the  storage,  retrieva].  and  dissemination  of 
biomedical  information. 

Communication  of  research  information  is  the  gate\"ay  to  its 
application  and  it  is  the  most  reliable  device  for  constantly  enV.ancing 
the  quality  of  service  to  the  patient.     Cor.jv.unication  provides  tiie 
esscntia.l  links  betvjeen  research,  education  and  service.     It  is  no  less 
important  to  the  maintenance  of  a  higii  standard  of  training.     It  provides 
the  cross-fertilization  that  greatly  increases  the  yield  of  research. 

The  National  Library  of  Medicine,  V/hich  is  nov;  part  of  lUll,  plays 
a  major  national  role  in  biomedical  communication.     Last  year  the 
Congress  passed  a  bi]l  authorizing  the  establishment  and  construction  of 
the  Lister  Hill  National  Center  for  Biomedical  Comumuni  cat  ions  as  part  of 
the  National  Library  of  Medicine.     A  request  for  $900,000  in  planning 
funds  for  the  construction  of  the  Lister  Hill  Center  is  included  in  the 
budget  estimate.     The  purpose  of  tlie  Cent.er  v:ill  be  to  provide — in  the 
language  of  tlie  bi]]--"an  urgently  required  facility  for  the  improvem.ent 
of  communications  necessary  for  health  education,  research  and  practice". 
It  is  hoped  that  the  Center  will  be  ab].e  to  provide  leadership  for  the 
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rapid  cIevc].opnv?-rt  and  standardii:r  (  iori ,  on  a  naV  J  on-v:j  de  basis,  of  l"hc 
technologica].  asptcts  of  biomedical  coramiini  cation  ,  inf  oriiici  t  ion  sysLeras, 
and  iiGfv.'ork  projects. 

O^his  Corj.ijttee  v:ill  be  pleased  to  hear  that  v:e  are  inal'..ing  good 
progress  in  creating  the  John  E.  hogarty  Center  for  AdvrUiced  Studies  in 
the  Health  Sciences.     A  contract  for  the  design  of  the  building  was 
signed  last  December.     The  plans  are  due  to  be  compDeted  by  April  of 
next  year  and  V7e  hope  that  a  request  for  construction  funds  vill  be 
included  in  the  1971  budget  estimates.     Meanwhile,  the  restoration  of 
Stone  House  is  undenray  and  will  be  coiTipleted  by  July  of  this  year. 
Stone  House,  vrhich  \.'a£  th.e  residence  of  the  former  ovmers  of  part  of  the 
NIH  campus,  is  a  substantial  and  attractive  building  on  the  site  chosen 
for  the  Fogarty  Center.     It  v/ilj  become  a  permanent  part  of  the  Fogarty 
Center  facilities.     Dr.  Lcavitt,  th.e  Director  of  the  Center  vrJll  report 
to  you  later  in  tliese  hearings  on  the  program.s  of  tliis  memorial  to  the 
late  Congress5iian  Fogrrty. 

1  have  touched  briefly  on  tTio  major  responsibilities  of  the  nev? 
KIH.     All  of  the  v/rinkles  have  not  yet  been  ironed  out  of  the  nev7 
organization  and  a  number  of  administrative  problems  remain  to  be 
solved.     In  developing  ti-e  new  organization  we  shall  strive  for  the 
best  balance  among  the  various  act  Ivities  always  bearing  in  miiid  that 
their  ultimate  purpose  is  to  achieve  the  most  effective  approach  to 
the  prevention  and  cure  of  disease. 

Last  year  v.-'hen  Dr.   Shannon  made  his  last  appearance  before  this 
Committee  as  Director  of  IvlH,  he  described  the  budget  estimates  as 
"Spartan  in  character"  ar.d  as  "necc  ssairily  limited  ...  to  the  amounts 


that  cni!  be  justified  as  csr-entlal  if  tlie  medical  research  cstabljsh- 
incnt  of  the.  nation  is  to  be  i::aintaincd  at  an  effective  level  and  not 
be  threatened  with  disarray  and  deterioration".     The  budget  request  nov: 
■before  you  is  no  less  Spartan  and  no  less  liraited  to  the  absolute 
essentials. 

•  The  appropriations  requested  for  l^IH  total  $1 /i8^  ,  127  ,000  which  is 
an  increase  of  $90.1  r.;il]ion  over  the  coraparablc  appropriations  for 
FY  1969.     Hovjever,  in  terms  of  funds  available  for  obligation — vhich 
takes  into  account  carried-over  funds  that  remain  available  for 
obligation  in  some  of  the  KIH  pro2,rams  and  restrictions  on  obligations 
during  FY  1969 — the  net  increase  for  NIH  is  only  $31.7  million  or 
slightly  more  than  two  percent.     The  funds  requested  are  distributed 
as  follo',:s  among  the  iviajcr  activities  of  Flh ; 

...     The  Si275.6  million  requested  for  dirc^ct  operations  of  the 
Institutes  and  Research  Divisions  includes  $89.2  m.illi.on 
for  the  conduct  of  research  by  the  KIH  scientific  staff 
and  $127. A  million  for  collaborative  projects.  The 
remaining  $59  million  is  for  other  direct  operations, 
program  direction,  administrative  services  and  management 
of  tlie  extramural  program. 
...     Of  the  $634  m.illion  requested  for  research  grants,  nearly 
$170  million  is  for  the  special  research  grant  programs 
— including  $53.6  million  for  General  Researcli  Support 
— and  $331  million  is  for  pon-com.peting  research  projects 
vlrJ  ch  v;e  already  have  a  comm.itment  to  support.     This  leaves 
.    $133  million  for  competing  grant  applications — an  increase 
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of  $6.3  iniDlicu  over  LVie  air.ouut:  available  for  IT  1969 
mainly  for  the  nev  ?]ye  InSLnLuLe  and  for  fai.iily  planning 
rescarcVi . 

The  requests  for  training'  grants  and  f ello-wships  total 
$190  million--a  decrease  of  $7.7  rail].ion  from  the  ainount 
available  for  FY  ]969. 

$245.5  rrlllion  is  requested  for  the  healtli  r.ianpover  prograr.is 
— an  increase  of  $38.8  inillion  over  the  comparable  figure 
for  FY  1969.     A  little  over  half  of  this  amount   ($12  3.9 
million)  and  $30.4  million  of  tlie  increase  is  for  the 
institutional  support  programs. 

$11.9  Tiiilliori  is  requested  for  dental  health  acta vi ties 
vjhicli  is  an  increase  of  $1.7  r.illion. 

For  tlic;  construction  prograins,  v.-hich  arc  nov;  conibjncd  in 
the  Bureau  of  F-ealth  Professions  Education  and  Manpovrer 
Training,  tlie  budget  request  is  $126.1  million.  Together 
with  carry-over  funds,  this  vill  make  $37)9  million  available 
for  ob].igation  vhicli  is  nearly  $25  r.iillion  less  than  the 
comparable  figure  for  FY  1969.     An  increase  of  $3  0.8  million 
is  allo'jcd  in  the  const ructiori  funds  requested  for  medical 
schoo3s  but  this  is  iwoxc  than  off-set  by  a  $10.8  million 
reduction  in  construction  funds  for  schools  of  nursing  and 
by  the  absence  of  any  request  for  funds  for  the  construction 
of  health  rc-search  facilities,  medical  libraries  or  allied 
health  professions  schools. 
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...     $22.2  mil]  ion  is  rc.quCi-.Lcd  for  tbe  Katdonal  Library  of 
Medicine  v:hich,  \.-ith  carry-over  funds,  v:ill  result  in 
an  increase  of  $2.7  million  in  tlie  amount  availal'lc  for 
obligation.     The  increase  is  i.iaiiily  for  operating',  the 
library  and  for  tlie  activities  of  tlie  Lister  Kill  Center. 
T?ie  amount  included  for  grants  ($7.6  million)  is  slightly 
less  than  the  comparable  amount  for  FY  1969.     In  addition, 
$900,000  is  included  in  the  budget  item  for  Buildings 
and  Facilities  for  architectural  planning  of  the  Lister 
Hill  National  Center  for  Biomedical  Communications. 
These  figvires  admittedly  do  not  make  full  allov7&nce  for  everything 
that  could,  or  should,  be  done.     Health  activities — im.portant  thougli 
tliey  are — must,   like  other  important  social  programs,  continue  to  be 
limited  by  over-riding  economic  constraints.     The  funds  requested  do, 
hovjever,  provide  for  the  maintenance  of  commitments  in  almiost  all 
program  areas  and  allov;  for  m.odest  expansion  in  some  particularly  urgent 
ones.     The  1970  budget  request  is,  ].ike  tlie  1969  budget,  as  lean  as  is 
possible  without  seriously  curtailing  the  activities  whicli  it  is 
designed  to  support.     I  hope,  Mr.  Chairman,  that  circumstances  next 
year  v;ill  permit  resumption  of  a  more  vigorous  pace  for  these  significant 
health  programs. 
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NIH  AND  THE  NATION'S  HEALTH  NEEDS>'^ 
Robert  Q.  Marston,  M.D.--- 

I  appreciate  this  opportunity  to  discuss  with  you  a  subject  that 
directly  concerns  us  all:  the  Nation's  health  needs  and  how  we  mobilize 
our  resources  to  meet  them. 

The  pressures  to  meet  these  health  needs  are  coming  from  many  sources, 
both  within  and  outside  the  health  professions,  both  within  and  outside 
the  various  arms  of  government--state  and  local  as  well  as  Federal.  No 
one  can  doubt  that  these  pressures  are  generating  a  strong  desire  for 
changes--in  medical  education  and  biomedical   research,   in  the  organization 
and  delivery  of  health  services,  and  in  the  prevention  of  disease  and  the 
control  of  the  environment. 

Ours  is  a  nation  in  the  process  of  accommodation  to  swift  and  search- 
ing tides  of  change  in  all  areas  of  human  concern.     The  expressions  of  this 
accommodation  are  clearly  and  harshly  audible  across  the  whole  range  of  our 
society.     We  hear  them  particularly  in  the  waves  of  protest  and  counter- 
protest  in  cities  and  towns  and  college  campuses,  and  in  the  deep  moral 
concerns  and  dilemmasof  the  Vietnam  war.     If  we  listen  carefully  we  can 
also  hear  expressions  of  this  accommodation,   less  noisy  but  perhaps  more 
significant  for  the  future,   in  the  changing  of  gears  and  changing  of 
minds  as  society  begins  to  respond  to  these  new  pressures.     Our  society 

"Presented  at  the  Annual  Meeting  of  Kentucky  Health  Association,  Louisville, 
Kentucky,  March  31,  1969. 

'"'■Director,  National   Institutes  of  Health,  U.S.   Department  of  Health, 
Education,  and  Welfare. 
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is  undertaking  a  serious  re-examination  of  itself  and  of  the  way  it  governs 
itself  and  of  the  way  it  makes  decisions.     Against  this  background  and 
at  this  time,   it  would  have  been  most  appropriate  for  the  new  Secretary 
of  Health,  Education,  and  Welfare,  Mr.  Robert  H.  Finch,  to  have  keynoted 
this  annual  meeting  of  the  Kentucky  Public  Health  Association.     He  has 
asked  me  to  express  his  regrets  at  not  being  able  to  be  with  you,  and  his 
best  wishes  for  an  outstanding  meeting. 

Over  the  years  and  over  the  centuries,  we  in  the  health  field  have 
enjoyed  relative  immunity  from  the  political  and  social  currents  swirling 
around  us.     Health  and  medicine  in  a  sense  have  been  considered  above  the 
batt 1 e-- i mportant  to  society  but  somewhat  removed  from  its  turbulence. 
Statesmen  have  spoken  kindly  and  rather  vaguely  about  health,  and  our  own 
medical  statesmen,  with  a  few  notable  exceptions,  have  tended  to  speak 
with  equal  kindness  and  vagueness  about  society  as  a  whole. 

Now,  however,   it  is  very  plain  that  this  immunity,  this  divorcement, 
is  a  thing  of  the  past.     Whether  we  like  it  or  not,  we  are  involved  to 
the  hilt  in  the  social  dynamics  of  our  time,  and  we  are  sharing  fully  in 
the  pressures  driving  toward  accommodation. 

Health  and  medical  care  are  hot  topics--not  the  cool  subjects  for 
reflection  that  we  have  known  them  to  be.     They  are  political  topics. 
They  are  stage  front,  under  the  bright  lights  of  national  attention.  This 
is  a  strange  and  unaccustomed  and  in  some  ways  unfortunate  place  for 
physicians  and  other  health  professionals,  but  that  is  where  we  are. 

The  forces  that  combined  to  put  us  there  are  essentially  twofold. 
The  first  is  the  force  of  the  scientific  revolution  in  medicine.  Thanks 
to  an  unprecedented  national  commitment  to  biomedical  science,  our 
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medical  capability  has  spectacularly  increased  in  the  last  few  years  and 
will  continue  to  do  so  at  an  accelerating  rate  far  into  the  future.  The 
second  is  the  force  of  the  social   revolution  with  respect  to  health  as  an 
attainable  condition  of  man. 

Until  very  recently,  superior  health  care  for  all  was  viewed  as  an 
unrealistic  goal.     Other  nations,  particularly  the  socialized  ones,  have 
talked  about  equal  care  for  all,  and  we  ourselves  have  thought  in  terms 
of  a  minimal   level  of  care  for  all.    Today,  there  is  a  national  commit- 
ment, with  very  broad  support,  that  views  the  best  of  good  health  and 
excellence  in  health  care  as  a  right  to  which  all  can  aspire. 

Unquestionably,  to  face  squarely  the  problems  of  meeting  the  Nation's 
health  needs  will  mean  a  degree  of  discomfort.    We  in  the  health  field  will 
be  especially  uncomfortable--f i rst  of  all,  because  any  change  might  suggest 
real  or  imagined  deficiencies  in  the  past  and,  secondly,  because  whatever 
we  may  do  in  the  health  field  will  undoubtedly  fall  somewhat  short  of  our 
high  goals.     Furthermore,  our  experience  in  universal  delivery  of  excellence 
is  limited,  and  our  present  knowledge  and  resources  are  probably  inadequate 
to  the  task. 

This  week  I've  made  it  a  point  to  be  in  a  hospital,  to  visit  a 
research  lab,  to  talk  with  state  health  officers  and  with  a  practicing 
physician  about  a  specific  patient  problem,  and  at  the  same  time  to  discuss 
national  health  problems  in  research  and  education  with  a  Congressional 
appropriation  committee.     I  can  assure  you  that  the  people  who  are  interested 
in  health,  who  seek  a  career  in  this  field,  or  who  are  instrumental  in 
supporting  our  efforts  are  dedicated,  are  concerned  about  inadequacies, 
and  do  have  as  their  primary  goal  helping  people. 


Despite  this  high  motivation,  there  is  some  outright  pessimism  about 
our  ability  to  meet  the  Nation's  needs  in  health,  as  well  as  in  other 
f lelds--more,  perhaps,  than  at  the  depth  of  the  depression  or  in  the  midst 
of  either  of  the  major  world  wars.     In  part  it  may  be  that  our  social 
conscience  is  more  rigorous  today  than  it  was  in  those  times.    We  are  try- 
ing to  move  beyond  the  basic  necessities  for  food  and  shelter  and  minimal 
health  care  into  the  area  of  health  care  as  a  foundation  for  sel f -f u 1 f i 1 Imen t . 
And  this  movement  raises  new  problems  for  us. 

How  shall  we  approach  these  problems?     I  have  no  blueprint,  nor  do  I 
believe  that  such  a  blueprint  exists.     For  any  blueprint  imposed  upon  this 
large  and  complex  nation  would  inevitably  fail  to  meet  the  differing  needs 
of  different  parts  of  the  country  and  would  not  utilize  the  unique 
strengths  of  each  region  or  locality.     Put  another  way,   I  do  not  believe 
a  federal  or  socialized  system  of  medicine  could  be  constructed,  much 
less  implemented,  to  meet  the  health  needs  of  this  nation.     Rather,  we 
are  challenged  to  develop  processes  that  take  full  advantage  of  our 
pluralistic  health  resources,  and  we  are  already  seeing  evidence  of  serious 
attempts  in  many  directions  to  meet  this  very  serious  challenge. 

Although  I  shall  direct  my  discussion  primarily  to  Federal  activities, 
it  is  important  to  recognize  that  others  could  speak  equally  well  about 
the  changes  occurring  in  the  voluntary  and  professional  health  agencies, 
in  the  hospital  field,   in  the  business  world  and  at  the  community,  regional 
and  state  levels.     Indeed,  with  so  much  going  on  in  so  many  places,  the 
reasonable  question  may  well  be  asked:  What  is  the  Federal  role  in  the 
health  field,  and  what  is  it  likely  to  be  in  the  future?     In  some  areas, 
there  are  clear  answers;   in  others,  only  very  important  questions. 


5 


In  the  support  of  biomedical  research,  the  Federal  Government  has  had 
and  will  undoubtedly  continue  to  have  the  dominant  role.     In  medical 
education  the  Federal  role  is  of  recent  origin,  but  because  of  the  serious 
financial  plight  of  educational   institutions  in  the  health  field.  Federal 
support  in  this  area  will  undoubtedly  grow  in  the  future.     Still  more 
recently,   it  has  been  decided,  after  years  of  discussion,  that  there  is  a 
Federal   role  related  to  the  purchase  of  health  services  for  the  aged  and, 
jointly  with  the  states,  for  the  indigent.     In  each  of  these  instances 
the  nature  of  the  Federal   role  is  cleai — support  of  individual  and 
Institutional   initiative  in  science  and  education,  and  a  guarantee  of  pay- 
ment for  services  rendered  to  selected  groups  in  need. 

In  relation  to  the  organization  and  delivery  of  care,  however,  we  are 
definitely  in  the  experimental  phase.    This  experimental  movement  is  re- 
presented by  the  Regional  Medical  Programs  for  Heart  Disease,  Cancer  and 
Stroke  (P.L.  89-239);  by  the  Comprehensive  Health  Planning  Act--the 
"Partnership  for  Health,"  as  it  is  also  called  (P.L.  89-7^9);  and  by  the 
National  Center  for  Health  Services  Research  and  Development  established 
in  the  past  year.    These  programs  are  closely  related.     Yet  the  reasons 
for  their  emergence  were  quite  different. 

For  instance,  the  National  Center  for  Health  Services  Research  and 
Development  arose  because  of  the  clearly  perceived  need  to  bring  together 
within  the  Department  of  Health,  Education,  and  Welfare  the  various  activities 
Involved  with  research  and  development  In  the  health-service  field  and  to 
expand  these  efforts  In  a  systematic  search  for  new  knowledge.     It  is  a 
development  comparable  in  some  ways  to  the  establishment  of  the  National 


Institutes  of  Health,  some  years  ago,  for  the  parallel  purpose  of  stimulating 
and  supporting  research  in  biomedical  science. 

The  Partnership  for  Health  program  emerged  in  response  to  two  serious 
needs.     One  of  these  was  the  necessity  for  support  of  comprehensive  health 
planning  at  the  state  and  local   levels,  including  activities  usually 
considered  outside  the  health  field  but  closely  related  to  health  programs. 
The  second  was  the  need  for  increased  flexibility  in  the  joint  funding 
of  state  activities  so  that  resources  could  be  effectively  targeted  on 
priority  needs.     This  latter  purpose  has  been  accomplished  by  decategor i z i ng 
both  the  formula  and  the  spec i a  1 -project  portions  of  such  support. 

The  Regional  Medical  Programs  for  Heart  Disease,  Cancer  and  Stroke 
grew  from  a  concern  with  the  relation  of  scientific  advance  to  the  actual 
delivery  of  health  services.     It  stemmed  from  a  sense  of  need  to  stimulate 
reg ional i zat ion  so  that  the  best  of  health  care  could  be  made  available 
through  the  sharing  of  scarce  resources  and  the  extension  of  the  capability 
of  major  centers  to  the  community  at  large. 

Each  of  these  major  new  endeavors-- the  Regional  Medical  Program,  the 
Partnership  for  Health,  and  the  National  Center  for  Health  Services 
Research  and  Development-- is  heavily  dependent  on  the  use  of  nongovernmental 
consultants,  both  for  policy  determination  and  for  the  actual  distribution 
of  dollars.     Their  work  is  interrelated  with  agencies  outside  the  Federal 
Government  at  every  level.     They  represent  major  new  mechanisms  by  which 
the  Government  can  work  to  carry  out  its  responsibilities  to  help  meet 
the  Nation's  health  needs. 

Since  |  was  associated  for  two  years  with  the  Regional  Medical  Programs, 
let  me  cite  a  few  examples  that  illustrate  how  that  effort,  in  the  words 


of  the  law,  "encourages  and  assists  activities  designed  at  the  local  level 
to  Improve  health  care  in  the  regions."     It  has  without  doubt  encouraged 
a  dialogue  and  the  development  of  co-operative  arrangements  among  existing 
institutions  and  organizations. 

As  examples  of  the  kinds  of  co-operative  relations  that  I  saw  begin- 
ning to  emerge,  four  hospitals  In  Lafayette,  Louisiana,  working  with  the 
State  Heart  Association  and  one  of  the  medical  schools,  decided  to  develop 
a  high-quality  coronary-care  unit.     This  was  to  be  jointly  funded  and 
equipped  in  one  of  the  hospitals,  with  staff  jointly  recruited  and  trained, 
as  an  efficient  means  of  improving  the  care  of  patients  with  myocardial 
Infarction  in  that  area.     I  saw  in  Anchorage,  Alaska,  In  response  to  a 
need  identified  by  the  Washington-Alaska  Regional  Medical  Programs,  a 
community  that  Is  raising  funds  for  a  treatment  center  to  house  a  high- 
energy  radiation  source.    The  center  is  to  be  operated  as  a  regional 
resource  by  the  Providence  Hospital  of  Anchorage.     In  Nashville,  Tennessee, 
the  Vanderbllt  and  Meharry  medical  schools  are  collaborating  with  a 
neighborhood  health  center  supported  by  the  Office  of  Economic  Opportunity 
to  seek  to  provide  comprehensive  care  to  disadvantaged  families  for  whom 
such  care  was  never  before  available. 

Efforts  to  bridge  the  gap  between  science  and  service  are  under  way 
in  many  areas.     In  Missouri   local  physicians  are  testing  the  usefulness 
In  patient  care  of  computer-assisted  and  sem I  automated  Interpretation  of 
electrocardiograms.    The  project  draws  on  the  expertise  and  facilities  of 
the  University  of  Missouriand  builds  on  previous  work  carried  out  by  the 
Public  Health  Service's  National  Center  for  Chronic  Disease  Control,  now 
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a  part  of  the  Regional  Medical  Programs.     In  Salt  Lake  City  five  hospitals 
are  working  together  to  explore  computer  application  to  clinical  problems. 
In  Wisconsin  the  Marshfield  Clinic  has  establ i shed  referral  routes  from 
five  hospitals  for  emergency  care  of  patients  suspected  of  having 
pulmonary  embolism. 

Many  other  examples  could  be  cited--joint  projects  in  education  and 
training,  demonstrations  of  patient  care,  frankly  experimental  projects, 
and  many  more.    The  important  thing  is  that  new  patterns  of  collaboration 
are  evolving,  and  new  combinations  of  resources  are  being  applied  to  the 
delivery  of  service.    The  task  of  Regional  Medical  Programs  is  complex, 
and  the  effort  is  very  young,  but  already  it  is  demonstrating  a  vital  and 
enthusiastic  response,  by  the  Nation's  health  resources,  to  an  invitation 
for  innovation. 

Although  the  Partnership  for  Health  legislation  is  newer  still,  one 
can  already  see  the  beginnings  of  similar  progress  in  this  program  through 
the  establishment  of  statewide  health  planning  agencies,  the  strengthening 
of  existing  area-wide  planning  groups  and  the  development  of  new  ones,  and 
the  training  of  health  planners.  In  addition,  states  and  communities,  taking 
advantage  of  the  new  flexibility  in  formula  grants  and  project  grants,  are 
initiating  high-priority  activities  aimed  at  meeting  their  special  needs. 

The  National  Center  for  Health  Services  Research  and  Development  is  too 
new  to  claim  major  results  to  date.     It  is  clear,  however,  that  two  major 
and  overriding  problems  will  be  faced  by  this  as  well  as  all  Federal 
programs.    The  first  is  the  problem  of  how  to  do  better  in  making  care 
accessible  to  the  disadvantaged.    The  second  is  how  best  to  protect  all  of 
us  from  the  very  rapid  rise  in  health  costs. 
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Accommodation  to  changing  needs  in  tiie  health  field  will  require 
re-examination  of  our  experience  with  older  existing  programs.     To  this 
end,  Mr.  Finch  has  asked  all  health  agencies  within  HEW  to  undertake  such 
a  re-examination  in  depth.     Since  we  at  NIH  have  begun'  this  task,  \  have 
become  impressed  with  the  potentials  and  the  problems  confronting  us. 

First,  there  is  an  urgent  need  to  use  all  our  resources  wisely  to 
meet  the  needs  of  people.  Second,  there  is  growing  awareness  that  our 
investment  in  this  area--condi t ioned  as  it  is  by  demands  for  better  health 
services  and  the  search  for  better  ways  to  finance  such  servi ces--wi 1 1 
inevitably  enlarge  our  commitment  of  dollars  to  health.  Consequently, 
I  view  our  problem  as;  how  to  do  better  with  more,  not  (as  it  seems  in 
these  days  of  dollar  restraints)  how  to  do  more  with  less. 

This  should  mean:    more,  not  less,  for  biomedical  research  to  provide 
the  basic  knowledge  and  understanding  of  the  nature  of  man--knowl edge  on 
which  all  other  efforts  ultimately  depend.     We  in  biology  have  not  yet 
acquired  the  basic  science  background  that  identifies  the  physical  sciences. 
But  we  are  making  impressive  progress--notably  in  such  fields  as  enzyme 
chemistry,  immunology,  and  molecular  biology-and  I  am  confidant  that  such 
research  will  continue  to  be  the  single  most  important  influence  upon 
the  health  of  our  people  in  the  1970's. 

I  should  like  to  comment  briefly  on  the  reorgan i zat ion  1  est  year  of 
the  Department  of  Health,  Education  and  Welfare,   inasmuch  as  it  produced 
changes  of  major  consequence  for  my  own  agency,  the  National  Institutes 
of  Health. 

The  reorganization  of  April   1,  1 968^establ i shed  NIH  as  one  of  the 
three  major  components  now  comprising  the  Department's  health  establishment. 
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The  other  two  are  the  Consumer  Protection  and  Environmental  Health  Service, 
and  the  Health  Services  and  Mental  Health  Administration.    The  latter  two 
represent  regroupings  of  programs  added  in  recent  years,  as  well  as 
traditional   responsibilities  long  within  the  Department's  purview. 

For  the  National   Institutes  of  Health,  the  reorganization  has  meant 
the  assumption  of  new  responsibilities  for  education  in  the  health-related 
sciences  and  for  the  broad  field  of  biomedical  communication.     This  was 
accomplished  by  transferring  to  NIH  the  Bureau  of  Health  Manpower,  created 
a  year  earlier,  and  the  National  Library  of  Medicine. 

So  the  broad  mission  of  the  National   Institutes  of  Health  now  extends 
to  four  distinct  fields:     research,  research  training,  education  in  the 
health  professions,  and  biomedical  communications.     It  is  our  belief  that 
NIH  is  now  better  aligned  with  the  organization  of  health  professional 
schools  through  its  common  concern  for  health  manpower,  research  and  the 
preservation  and  communication  of  scientific  knowledge. 

NIH  is  well  aware  that  progress  in  meeting  the  Nation's  mounting  health 
needs  depends  in  large  part  on  what  we  are  able  to  do  to  meet  the  critical 
needs  in  the  manpower  field.    There  are  shortages  in  most  categories  of 
health  personnel,  some  of  serious  proportions.     For  example,  we  need  right 
now  approximately  52,000  more  doctors,  9,000  more  dentists,  and  141,000 
more  nurses. 

In  some  categories,  with  substantial  efforts,  we  may  be  able  to 
reduce  the  shortage  somewhat  within  three  or  four  years.    However,  in 
other  categories,  demands  are  increasing  so  rapidly  that  shortages  are 
likely  to  become  even  more  acute.     Estimates  of  shortages  indicate  a 
need  by  1973  for  42,000  more  doctors,  21,000  more  dentists,  and  186,000 
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more  nurses.    As  these  figures  indicate,  there  is  today  an  urgent  need 
to  do  much  more  in  the  whole  area  of  health  manpower. 

The  health  programs  of  the  Department  of  Health,  Educat i on, and  Welfare 
represent  a  powerful  array  of  forces.     Pulling  them  together  in  an  operational 
context  will  assemble  around  the  same  conference  table,  regularly  and  on 
a  continuing  basis,  the  leadership  of  programs  whose  activities  are 
inseparably  interlocked  as  they  move  in  different  ways  to  attain  common 
goals. 

However,  this  concentration  of  Federal  forces,  authorities  and  mechanisms 
can  be  truly  effective  only  so  far  as  it  assists  and  stimulates  and  supports 
the  far  more  powerful  array  of  forces  and  talents  throughout  the  Nation-- 
the  physicians  and  other  health  professionals,  the  providers  of  services, 
and  ultimately  the  200  million  people  of  this  country. 

For  the  essence  of  the  Federal  role  in  health  services  is  not  direction 
but  stimulation.     The  Government  can  be  a  deflner  of  needs,  an  experimenter, 
a  catalyst,  an  Innovator.     Acceptance  of  the  right  to  -health  establishes 
beyond  reasonable  doubt  the  existence  of  governmental  responsibility  to 
participate  in  the  process  of  fulfilling  that  right.    The  question  among 
reasonable  men  is  no  longer  whether  there  is  a  Federal  role  in  health,  but 
how  to  define  that  role  and  how  to  translate  that  definition  Into  action 
so  that  the  Federal  resources  are  applied  most  effectively  In  partnership 
with  other  resources  to  meet  the  Nation's  health  needs. 

This  job--meeting  the  Nation's  health  needs--is  the  task  before  us. 
Its  scope  exceeds  the  ability  of  any  one  element  to  do  it  alone.     My  fear 
is  not  Federal  medicine  or  socialized  medicine,  but  the  fear  that  we  will 
not  get  the  job  done. 
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There  are  high  hopes  throughout  the  world  that  we  in  this  country  can 
demonstrate  the  same  types  of  accomplishments  in  health  care  that  we  have 
demonstrated  in  other  areas,  such  as  medical   research.     Indeed,  the  hopes 
and  the  expectations  of  our  own  society  are  so  high  that  we  must  face 
the  possibility  that  the  many  challenges  may  exceed  our  combined  ability 
to  meet  them  all  ao  we  should  like  to.     But  there  has  never  been  a  greater 
opportunity  to  work  together  for  the  achievement  of  truly  important  health 
goal s . 

Today  we  mourn  a  former  President  praised  for  many  attributes  and 
achievements.     Over  and  over,  special  comment  is  made  of  his  great  ability 
to  bring  men  of  good  will  together  to  work  effectively  on  great  national 
and  world  endeavors.     Herein  lies  your  keynote,  ladies  and  gentlemen,  for 
the  business  of  health  in  American  and  the  world  today  is  a  great  endeavor, 
greatly  in  need  of  your  most  earnest  cooperation. 
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MEDICINE  FOR  TOMORROW'S  CHILDREN: 
ON  WHAT  FOUNDATtONS  CAN  WE  BUILD?'^ 

Robert  Q..  Marston,  M.D.-- 

The  observance  of  a  centennial   is  a  happy  and  exceptional  occasion. 
It  is  a  time  to  take  stock  of  past  accomplishments  and  to  look  to  future 
opportunities.     Measured  beside  much  older  institutions,  such  as  the 
western  European  universities,  a  century  might  seem  a  rather  modest 
milestone.     But  in  this  country,  because  of  our  youth,  time  has  always  had 
a  different  dimension.     We  have  projected  an  image,  both  ridiculed  and  ap- 
plauded, of  a  nation  of  people  in  a  rush,  leaping  with  almost  unbelievable 
energy  and  optimism  to  accomplish  tasks  that  many  would  have  thought 
imposs  i  ble . 

That  spirit  of  optimism,  of  belief  in  our  capacity  to  master  difficult 
problems,  characterizes  the  actions  taken  a  hundred  years  ago  in  this  city 
to  establish  what  is  today  the  Children's  Hospital  Medical  Center,  the 
largest  children's  hospital   in  the  United  States  and  next  to  the  oldest. 

My  very  first  contact  with  Children's  Hospital  was  a  unique  and 
warm  experience.     Many  years  ago  I  stopped  by  Dr.  John  Enders'  laboratory 
to  make  an  appointment  to  get  advice  on  additional  training.     There  was 
a  sense  of  excitement  in  the  lab  but  also  some  problem  about  getting  an 
appointment  for  any  time  in  the  next  week.     Finally,   it  was  decided  I 
should  spend  an  hour  with  this  remarkable  man  right  then,  as  he  ate  his 

"Presented  at  centennial  meeting  of  Children's  Hospital  Medical  Center, 
Boston,  Mass.,  April   19,  1969. 

"'-Director,  National    Institutes  of  Health,  U.S.   Department  of  Health, 
Education  and  Welfare. 
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lunch.     It  was  a  memorable  occasion  for  me--more  memorable  in  retrospect 
when  I   learned  that  night  that  Enders,  Weller,  and  Bobbins  had  just  won 
the  Nobel  Prize. 

The  modest  30~bed  hospital  for  children  which  young  Dr.  Francis  Henry 
Brown  started  in  I869,  four  years  after  this  country  ended  a  long,  bloody 
and  agonizing  civil  war,  was  located  on  Rutland  Street  in  Boston's  South 
End.     Twelve  years  later  the  hospital,  with  a  staff  of  12,  moved  to  larger 
quarters  on  Huntington  Avenue.     We  are  told  that  patient  costs  at  that  time 
were  $1 .22  a  day. 

The  present  century  has  been  one  of  steady  growth,  culminating  in  a 
modern  medical   center  which  treats  12,000  inpatients  a  year    and  another 
50,000  in  outpatient  specialty  clinics.     It   contains  the  only  school  of 
nursing  affiliated  with  a  pediatric  hospital. 

Children's  has  exerted  a  pioneering  influence  in  a  number  of  fields. 
It  was  the  first,  for  example,  to  set  up  an  Adolescent's  Unit  to  supply 
medical  care  to  teen-age  patients   in  facilities  geared  to  meet  their  special 
needs.     It  operates  the  largest  cystic  fibrosis  clinic  in  the  world,  one 
of  the  largest  cerebral  palsy  clinics  in  the  country,  and  the  first  RKU 
clinic  in  the  United  States. 

The  influence  of  this   institution  extends  far  beyond  the  city  of  Boston 
and  the  region  it  serves.     Through  its  research  and  teaching  programs, 
Children's  is  a  national   resource  for  the  improvement  of  medical   care  and 
the  training  of  manpovjer  on  a  broad  front. 

No  pediatric  hospital,  for  example,  has  done  more  to  advance  the 
concept  of  total   care  for  cancer  patients  than  Children's.     The  success 
of  this  program,  as  well  as  the  pioneering  role  of  Dr.   Sidney  Farber  and 


his  associates  in  the  chemotherapy  of  childhood  leukemia,  are  evident  in  the 
close  relationship  between  the  institution  and  the  practicing  physicians 
who  look  to  it  as  a  major  resource  for  diagnostic  assistance  and  referral. 

The  same  can  be  said  of  Children's  blood  research  center,  which  under 
Dr.  Louis  K.  Diamond,  has  become  a  teaching  resource  for  the  entire  Nation. 
One  could  extend  the  list  almost  i ndef i n i te 1 y--Ende rs  in  the  viral  diseases, 
Gross  in  surgery,  Shwachman  in  cystic  fibrosis,  and  many  others  equally 
outstanding  in  their  fields. 

But  beyond  the  advances  that  identify  Children's  as  one  of  the  Nation's 
great  pediatric  centers  is  something  less  tangible,  something  less  susceptibl 
to  measurement.     It  is  the  example  of  an  institution  that  has  successfully 
served  its  community.     The  history  of  Children's  is  a  record  of  devoted 
service  by  all   the  health  professions  and  by  the  community  at  large.  In 
an  age  when  our  cities  are  struggling  desperately  with  problems  that  seem 
at  times  almost   insurmountable,  we  need  the  example    of  success,  the  proof 
that  problems  are  in  fact  soluble  and  that  the  democratic  processes  of 
persuasion  and  conciliation  still  work. 

As  we  look  forward  to  tomorrow,  the  prospect  of  further  scientific 

advancement,  supported  by  a  perceptive  and  compassionate  citizenry, 

encourages  optimism.     President  Nixon  summarized  his  view  of  a  future 

enriched  by  science  and  technology  in  these  words: 

Science  has  served  mankind  faithfully  and  well.     It  has 
dramatically  extended  the  average  lifetime,  shortened 
geographical  distances,   increased  industrial  productivity, 
reduced  poverty,  and  in  the  long  trial  of  war,  contributed 
significantly  to  the  cause  of  freedom.   .   .  . 

If  science  and  technology  were  to  founder  or  stagnate,  many 
of  our  hopes  would  collapse.  To  the  extent  that  we  neglect 
this  source  of  our  greatness,  and  to  the  extent  that  we  fail 


to  preserve  the  conditions  of  openness  and  order  that  made 
our  progress  possible,  we  are  living  off  the  land  of 
civilization  without  refe rt i 1 i z i ng  it. 

Instead,  we  must  bring  about  a  new  dawn  of  scientific  freedom 
and  progress.     As  the  world's  investment  in  science  expands, 
the  impact  of  technological  progress  will  be  more  profound.   .   .  . 
In  20  years  the  world  may  be  as  enormously  different  from 
today  as   [today]   is  different  from  1900. 

The  experience  of  Children's  Hospital   in  the  last  century  recapitulates 
to  a  considerable  extent  the  history  of  the  best  of  pediatrics.     It  is  not 
necessary  for  me  to  specify  further  for  this  audience  the  numerous  examples 
of  the  growing   impact  of  science  on  practice;  the  constant  ebb  and  flow  of 
hope,  expectation  and  frustration  which  are  characteristic  of  the  sick  and 
those  who  care  for  the  sick;  and  the  impact  of  societal  changes,  of  which 
there  have  been  so  many  since  1869  as  this  Nation  and  the  world  passed 
through  numerous  major  crises.     We  do  have  firm  foundations  in  many  areas 
on  which  we  can  build  for  the  future,  but  there  are  also  uncertainties. 

Listen,  for  instance,  to  John  Russell  of  the  Markle  Foundation  as  he 

talks,  from  the  vantage  point  of  19^8  and  its  urban  riots,  about  the 

problems  of  an  institution  in  keeping  a  focus  on  its  objectives. 

As  shot  after  shot  rang  out,  as  Washington  burned,  as 
work  in  universities  came  to  a  halt,  to  continue  an 
"ordinary"  program  and  to  act  as  if  nothing  has  happened 
might  appear  to  be  completely  heartless  and  thoroughly 
stupid.     And  yet  in  spite  of  the  daily  headlines  this 
Foundation  did  precisely  that.     We  deliberately  tried  to 
"keep  our  cool,"  as  we  have  many  times  in  the  past 
during  national  emotional   crises.'"  -  "  - 

This  foundation  has  weathered  many  such  storms  during 
its  brief  history.     One  came  with  World  War  II.  Another 
came  with  the  Korean  war,  and  on  that  occasion  we  consulted 
many  individuals,  nearly  all  of  whom  urged  the  foundation 
maintain  a  "business-as-usual"  policy  as  long  as  that 
was  at  all  possible,  on  the  ground  that  medical  training 
and  research  must  be  maintained  regardless  of  war.  We 


have  found  this  to  be  the  present  point  of  view  even 
though  the  emotions  stirred  up  at  the  moment  are  more 
intense.     It's  pleasing  to  know  that  so  many  approved 
our  position  even  though  we  are  all  sick  at  heart.  It's 
not  easy  to  remain  cool  these  hot  nights. 

This  example  of  a  small  successful -foundat ion  in  the  health  field, 
agonizing  about  the  relationship  of  its  past  to  its  future,  is  indeed 
symptomatic  of  the  main  theme  of  your  centennial  exercise,  focussing  as  it 
does  on  the  next  century  in  pediatrics.     But  there  is  a  more  important 
reason  for  my  choosing  this  quotation  as  I  turn  from  the  consideration  of 
your  accomplishments  to  a  consideration  of  the  future. 

Let  me  reread  the  last  words:     ".   .   .though  we  are  all  sick  at  heart. 
It's  not  easy  to  remain  cool  these  hot  nights." 

How  many  in  Boston  in  1 869  must  have  had  similar  feelingsl     How  many 
must  have  sensed  an  almost  overwhelming  desire  to  bind  up  the  Nation's 
wounds  quickly  at  all  costsi     What  little  experience  on  which  to  choose 
the  building  blocksl     for  it  was  a  new  world  and  an  uncertain  world  in 
which  the  age-old  problems  of  man  were  close  to  the  consciousness  of 
everyone-- i gnorance ,  poverty,  war,  disease.     But  would  anyone  in  Boston 
in  1969  suggest  that  our  concern  for  these  ancient  enemies  is  less  intense 
today? 

As  I   look  to  the  future,   it  seems  to  me  that  these  constant  companions 
of  mankind  will  continue  to  ride  our  coattails  for  a  long  time  to  come. 
And  we  are  moving  into  a  new  world--a  world  in  which  past  experience, 
while  pertinent  and  relevant  in  some  areas,   is  unlikely  to  be  pertinent 
or  relevant  in  others.     It  is  the  exploration  of  this  concept  on  which  I 
would  like  to  spend  the  rest  of  my  time  this  evening. 
Let  me  start  by  quoting  Dr.   Margaret  Mead. 
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The  young  people  who  are  rebelling  all  around  the  world, 
rebelling  against  whatever  form  the  governmental  and 
educational  systems  take,  are  like  the  first  generation 
born  in  a  new  country  listening  to  their  parents'  tales 
of  the  old  country  and  watching  their  parents  grapple, 
often  clumsily,  often  unsuccessfully,  with  the  new 
conditions.     They  have  no  firsthand  knowledge  of  the  way 
their  parents  lived  far  across  the  seas,  of  how 
differently  wood  responded  to  tools,  or  land  to  the  hoe. 
They  see  the  tasks  which  their  unaccustomed  elders  are 
performing  as  poorly  done;  they  feel  that  there  must  be 
a  better  way,  and  that  they  must  find  it. 

JL      JL      JL      JL      JL      JL  JL 

The  elders  are  separated  from  the  young  by  the  fact  that 
they  too  are  a  strangely  isolated  generation.  No 
generation  has  ever  known,  experienced,  and  incorporated 
such  rapid  changes,  watched  the  sources  of  power,  the 
means  of  communication,  the  definition  of  humanity,  the 
limits  of  their  explorable  universe,  the  certainties  of 
a  known  and  limited  world,  the  fundamental  imperatives 
of  life  and  death--all  change  before  their  eyes.  They 
know  more  about  change  than  any  generation  has  ever 
known  and  so  stand,  over,  against,  and  vastly  alienated 
from  the  young,  who,  by  the  very  nature  of  their  position, 
have  had  to  reject  their  elders'  past. 

Even  if  true,  you  may  say,  v/hat  does  this   imply  for  med  i  c  i  ne--essen  t  i  a  1  1  y 
a  science?     Our  future  is  dependent  upon  an  orderly  and  painstaking 
accumulation  and  expansion  of  knowledge.     We  are  not  subject  to  the  type 
of  discontinuity  that  Dr.  Mead  describes,  where  a  nation  or  a  world  changes 
direction  so  rapidly  that  almost  all  past  experience  becomes  suspect. 

But  my  answer  is  yes  and  no.     While  it  is  true  in  general  that  the 
forward  march  of  biomedicine  has  been  characterized  to  date  by  the 
accumulation  of  a  large  amount  of  information  which,  when  synthesized, 
leads  to  relatively  limited  increases  in  understanding,   it  seems  to  me 
unlikely  that  this  will  c-ontinue  to  be  so  over  the  next  century.     We  may 
hope  for  the  development  of  general   theories  concerning  life  processes 
comparable  to  the  quantum  theory  or  other  concepts  from  the  physical 
science  field. 
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How  realistic  Is  such  a  hope,  arid  from  what  type  of  investment  in 
human  resources  is  it  most  likely  to  flow,  and  what  will  be  the  impact? 
The  latter  question  is  the  easiest  to  answer.     First,  the  need  is  eliminated 
for  the  detailed,  step-by-step  filling  in  of  a  gigantic,  complex  jigsaw 
puzzle,  and  the  emphasis  shifts  to  the  design  of  experiments  to  test  further 
and  to  amplify  the  general  concept.     Research  will  tend  to  become  more 
abstract,  more  theoretical,  and  the  application  of  the  findings  more 
predictable. 

Perhaps  of  greatest   importance  would  be  the  change  in  attitude  of  people 
in  the  health  fields.     And  here  it  seems  to  me  that  we  do  have  considerable 
experience,  particularly  from  the  impressive  advances  of  even  the  last 
two  decades.     The  advent  of  the  antibiotics  age  did  Indeed  change  our 
way  of  thinking  about  illness,  as  well  as  raise  new  ethical  and  moral 
problems.     The  who-sha 1 1  -  1  I ve  and  who- sha 1 1 -d i e  question  was  a  very  real 
one  during  the  early  days  of  scarce  supplies. 

I   started  In  medical   school   before  the  availability  of  penicillin  and 
streptomycin,  participated  as  a  student  In  the  first  successful  treatment 
of  a  patient  in  Richmond  with  generalized  peritonitis,  and  then  spent  two 
years   in  the  laboratory  of  Lord  Florey  (or  Sir  Howard,  as  we  knew  him  then) 
just  as  the  work  on  penicillin  was  being  concluded  there.     As  a  result,  I 
was  keenly  aware  that  the  universe  of   infectious    diseases  in  the  early 
forties  became  almost  irrelevant  by  the  late  forties.     Medical  practice, 
public  expectation,  and  our  attitude  towards  disease  had  changed  overnight. 

The  second  quest i on--Whe re"  i s  one  most  likely  to  see  the  emergence 
of  general  theories  of  life  processes?--can  only  be  guessed  at.  Surely 
we  are  all   impressed  today  with  the    advances     in  genet  I cs-- the  understanding 


of  DNA  and  even  the  photographing  of  it--the  recent  reports  of  the  synthesis 
of  an  enzyme,  and  the  analysis  of  the  antibody  molecule.     In  Institute 
after  Institute  at  NIH,  one  senses  the  excitement  of  our  own  scientists 
and  those  in  the  field  at  large. 

Almost  every  line  of  research  presents  its  broader  implications. 
There  are  the  various  relationships  in  cancer  as  an  approach  to  human 
biology,  the  use  of  L-Dopa  in  Parkinsonism  as  a  key  to  better  understanding 
of  the  nervous  system,  the  effects  of  interferon  on  viral    infections  as 
related  to  the  basic  mechanism  of  RNA-cel 1   reactions,  the  understanding 
of  the  reproductive  process  as  related  to  the  world's  population  problems, 
the  concern  with  multiple  low-level  environmental  contaminants  on  neonatal 
development--to  name  only  a  few. 

In  pediatrics,  happily,  the  common  childhood  diseases  are  approaching 
extinction,  and  it  is  probably  safe  to  predict  that  they  will  be  virtually 
eradicated  within  ten  years.  So  the  field  of  pediatrics  as  we  have  known 
it,  with  its  emphasis  on  the  common  infections,  preventive  inoculations, 
nutritional  and  digestive  disorders,  and  congenital  defects  resulting  from 
infection  of  the  mother  during  pregnancy,  will  cease  to  exist,  say,  in  the 
1980's. 

On  the  other  hand,  a  broader  view  of  pediatrics,  encompassing  child 
development  throughout  the  perinatal  period  and  beyond,  reveals  a  field 
with  remarkable  capacity  for  growth.     Here,  there  is  a  special  need  for 
the  type  of  broad,  sound , -general  concept  of  the  basic  nature  of  man  which 
we  must  develop  in  the  future. 

Thus,  with  a  little  imagination,  one  can  visualize  a  hospital  for 
tomorrow's  child.     One  major  department  will  provide  genetic  counselling 
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for  prospective  parents.     This  service's  already  available,  of  course, 
with  respect  to  certain  known  disorders  in  the  family.     As  genetic  knowledge 
and  predictability  advance,  such  a  service  will  become  more  useful.     It  is 
feasible  that  eventually  a  precise  "genetic  profile"  of  the  parents  could 
be  prepared  (using  tests  yet  to  be  devised)  for  computing  the  probabilities 
that  offspring  will   inherit  certain  conditions,  adverse  or  favorable. 

Working  closely  with  the  genetic  counselling  department  will   be  that 
branch  of  pediatrics  concerned  with  the  prevention  (;f  defects.     Might  we 
speak  of  "orthoges tat i on"?    An  example  in  experimental  practice  today  is 
the  study  of  amniotic  fluid  withdrawn  during  pregnancy,  particularly  in 
regard  to  erythroblastosis  fetalis. 

The  potentialities  of  this  technique  are  indicated  by  a  recent  study 
on  Lesch-Nyhan  disease,  first  described  by  an  N I H-supported  investigator 
in  1964.     This   rare  disease  is  characterized  by  brain  damage,  a  compulsion 
to  chew  away  the  lips  and  fingers,  excessive  production  of  uric  acid,  and 
an  early  death.     In  196?  Dr.  J.E.   Seegmiller,  heading  an  NIH  team  at  Bethesda, 
showed  that  Lesch-Nyhan  patients  are  all  males  and  are  deficient   in  an 
enzyme  of  purine  metabolism,  PRTase,-  as  a  result  of  a  mutant  gene  on  the 
X  chromosome.     The  same  scientists  have  now  identified  an  unborn  female 
child  as  a  carrier  of  the  trait, by  measuring  PRTase  activity  in  cultures 
of  cells  obtained  from  amniotic  fluid  of  the  mother,  a  known  carrier.  The 
same  general   procedure  Is  believed  capable  of  detecting  a  fetus  fully 
afflicted  with  this  or  other  hereditary  metabolic  disorders  at  an  early 
stage . 

"Hypoxanth  i  ne-guan  ine  phosphorlbosyltransferase. 
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We  are  drawing  even  farther  away  from  the  idea  of  heredity  as  inevitabil 
It  is  an  established  tenet  of  genetics  that  one  does  not,  strictly  speaking, 
inherit  genetic  characters,  but  only  a  susceptibility  to  them--that 
appropriate  modification  of  the  immediate  environment  in  which  a  gene  is 
operative  could  prevent  or  alter  its  expression.     Stated  otherwise,  genes 
determine  susceptibility  to  character  formation.     The  effective  environment 
for  the  formation  of  a  character  such  as  hair  color,  height,  color  blind- 
ness, or  susceptibility  to  cancer  may  include  intrauterine  factors,  diet, 
occupational   i nf 1 uences--any  condition,   in  fact,  to  which  the  individual 
is  exposed;  and  it  may  include,  secondarily,  physiologic  factors  affecting 
cells.     Thus  the  adverse  environment,  whether  that  of  the  individual  or  a 
susceptible  cell,   is  not  beyond  control.     Without  overlooking  the 
exceptions — the  effects  of  totally  absent  genes  and  chromosomes,  for 
example--the  possibilities  that  might  be  opened  by  a  research  breakthrough 
in  "orthogestat i on"  are  staggering. 

Such  thoughts  lead  inescapably  to  the  possibilities  of  genetic 
engi neer I ng--"fami ly  planning"  in  a  genetic  sense.     Certainly,  all  this 
carries  us  far  beyond  pediatrics  as  we  know  it  today,  but  it  can  be 
viewed  as  within  the  framework  of  that  field.     As  to  the  ethical  impli- 
cations,  I  agree  with  Dr.  Philip  Handler's  statement  at  the  recent 
Westlnghouse  Talent  Search  Award  Dinner,  that  we  should  prepare  now  for 
the  day  when  genetic  engineering  will  be  possible.     Let  us  not  underestimate 
the  impact  when  this  capability  becomes  available. 

A  rather  large  department  of  our  future  children's  hospital  will 
be  concerned  with  child  development;  for  it  will  be  possible  to  alter 
growth  and  morphology  in  many  meaningful  ways.     Control  over  child 
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development  may  prove  an  effective  approach  to  preventing  or  delaying 
degenerative  diseases  of  the  later  years.     Indeed,   "pediatric  geriatrics" 
may  emerge  as  an  important  subd i sc i p 1 i ne. 

A  suggestion  of  the  content  of  such  a  field  is  given  by  the  recent 
observations  of  two  NIH  grantees,  Drs.  Jules  Hirsch  and  Jerome  L.  Knittle 
of  Rockefeller  University.     They  found  that  early  nutritional  factors 
such  as  overfeeding,   in  both  animals  and  humans,  can  produce  severe 
obesity  by  permanently  increasing  the  number  of  fat  cells.     These  cells 
were  more  abundant   in  adults  who  had  been  fat  for  a  long  time,  and  weight 
reduction  did  not  diminish  the  number.     On  the  other  hand,  prison  volunteers 
who  became  obese  experimentally  showed  an  increase  in  fat-cell  size  but 
not  number.     The  number  of  fat  cells  appears  to  be  established  before 
adu 1 thood . 

Dr.  Hirsch  and  associates,   in  further  studies,  found  that  the  large 
fat  cells  associated  with  obesity  have  a  diminished  sensitivity  to  insulin, 
and  that  weight  loss  both  decreases  the  cell   size  and  brings  plasma 
insulin  levels  to  normal. 

For  "pediatric  geriatrics,"  the  implications  of  these  studies  are, 
of  course,  weight  reduction   in  childhood  as  a  means  of  preventing 
intractable  obesity--and  associated  d i sorders-- i n  later  years. 

The  expanded  role  of  the  pediatrician  in  child  development  will  call 
for  a  much  broader  background  in  psychology  and  sociology.     Training  will 
seek  to  correct  present  deficiencies  in  community  medicine  through  greater 
emphasis  on  processes  of  learning,  development,  behavior.     The  practitioner 
will  have  to  be  more  knowledgeable  about  his  patient's  social  background; 
will  have  to  relinquish  some  time-consuming  mechanical   functions,   like  the 
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taking  of  histories  and  the  giving  of  injections;  will  need  a  broader 
scientific  base;  and  will  have  to  know  a  great  deal  as  yet  unknown  about 
the  mother. 

The  field  of  pediatrics  will  continue  to  be  popular  with  women 
physicians.     A  recent  analysis  of  trainees  under  NIH  training  grants  in 
1967  showed  that  20  percent  of  353  trainees  seeking  or  holding  an  M.D. 
in  pediatrics  were  women,  as  compared  with  only  10  percent  in  over-all 
clinical  medicine.     For  the  Nation  as  a  whole,  about  3000,  or  I8  percent, 
of  active  women  physicians  were  specializing  in  pediatrics  In  19^5. " 
These  and  earlier  data  (1953)  showing  about  the  same  percentage  Indicate 
that  pediatrics  remains  the  most  popular  specialty  among  women  In  medicine 

So  far,  we  have  been  looking  ahead  to  what  Is  often  called  the  "fore- 
seeable" future--a  time  predictable  with  relative  confidence.  If 
we  attempt,  now,  to  look  ahead  a  century,  the  crystal  ball  grows  dimmer 
and  only  the  barest  outlines  are  discernible.     There  is  still  a  Children's 
Hospital  and  it  is  playing  an  Important  role  in  pediatrics.     Through  genet 
engineering  and  highly  specific  prenatal  care,  the  birth  of  an  unwell 
child  is  a  rarity.     But  the  problem  of  keeping  him  well   in  an  extremely 
complex  environment  is  a  tremendous  responsibility,  drawing  upon  knowledge 
yet  unforeseeable  about  human  society  and  the  physical   setting.  Surely, 
pediatrics  as  we  know  it  today  will  have  long  ago  ceased  to  exist.  But 

'>The  Fuller  Utilization  of  the  Woman  Physician,  p.   73-     Report  of  a  con- 
ference sponsored  by  American  Medical  Women's  Association,  etc.; 
Washington,  I968. 

""Survey  of  Women  Physicians  Graduating  from  Medical  School  1925-19^0. 
Roscoe  A.   Dykman  and  John  M.  Stalnaker.     Jl.  of  Med.   Ed .   32,  vol.  3, 
part  2,  pp.  3-38,  March  1957- 
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the  pediatrician  will  be  one  of  the  principal  agents  in  helping  every  child 
attain  not  only  health  and  long  life,  but  also  his  full  potential  as  an 
i  ndl vi  dual . 

But  for  the  immediate  future,  let  me  return  to  the  difficult  question, 
the  implied  premise  in  my  title--On  what  foundations  can  we  build?  or, 
as  I  stated  it  later.  Where  should  we  put  our  resources? 

Margaret  Mead  said,  "Our  past  experience  may  not  be  pertinent  to  future 
needs."    Harvard,  even  Harvard,   is  struggling  with  that  very  question.  But 
John  Russell  has  said  that  the  training  of  physicians  was  such  an  essential 
service  that,  even  during  a  period  of  terrible  strife,   it  was  decided  to 
continue  to  have  "an  ordinary  program."     In  our  own  troubled  times,  Children's 
Hospital  has  continued  to  serve  the  entire  spectrum  of  medicine  from  basic 
research  to  community  service. 

Yes,  the  problems  of  war,  poverty,  ignorance  and  disease  are  as  much 
on  our  minds  today  as  they  were  in  I869.     Against  this  background,   It  seems 
to  me  that  the  highest  priority  of  this  venerable  institution,  of  this  Nation, 
and  perhaps  of  mankind.   Is  to  do  those  things  necessary  to  hasten  the 
development  of  general  theories  that  Illumine  life  processes. 

We  are  far  along  the  way.     Twenty  years  ago,  the  concept  that  a  child 
with  acute  leukemia  could  live  for  a  year  was  as  remote  as  man's  reaching 
the  moon.     Tomorrow  the  question  of  how  far  man  can  reach  for  the  stars  in 
his  human  aspirations  will  no  more  depend  on  therapies  ministered  in  a 
piecemeal  fashion  than  his  ability  to  reach  the  stars  in  a  spaceship  will 
depend  on  the  counting  of  each  molecule  In  the  atmosphere.     Thus,  we  must 
push  forward,  with  an  optimism  and  enthusiasm  characteristic  of  this 
Nation,  to  understand  the  processes  of  life  and  disease.     Let  It  not  be 
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said  a  hundred  years  from  today  that  we  lacked  the  courage  or  conviction  of 
our  forefathers,  or  that  the  essential   limitation  was  a  failure  to  commit 
our  resources  to  such  research. 
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-Prepared  for  meeting  with  Professors  of  Medicine,  Atlantic  City,  N.J. 
May  3,  1969. 

■^Director,  National   Institutes  of  Health,  U.S.  Department  of  Health, 
Education,  and  Welfare. 
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Organization  of  the 
NATIONAL  INSTITUTES  OF  HEALTH 


DHEW 

.„////////„. 

PUBLIC  HEALTH  SERVICE 


The  above  chart  represents  the  National   Institutes  of  Health  as  now 
organized.     A  reorganization  of  the  health  components  of  the  Department 
of  Health,  Education,  and  Welfare,  effective  April  1,  1968,  resulted  in 
the  fol  levying  changes: 


•  The  Bureau  of  Health  Manpower  and  the  National  Library  of 
Medicine  were  merged  with  NIH.     (BHM  was  subsequently  expanded 
to  include  all  construction  grants  and  research  resources 
programs  of  NIH,  and  was  renamed  the  "Bureau  of  Health  Pro- 
fessions Education  and  Manpower  Training.") 

•  A  Health  Services  and  Mental  Health  Administration  was  established 
to  include  most  other  functions  previously  assigned  te  t4^  Public 
Health  Service  (including  the  Regional  Medical  Programs  of  NIH). 

•  A  Consumer  Protection  and  Environmental  Health  Service,  containing 
the  FDA,  was  created  as  the  third  major  component  of  an  expanded 
and  more  comprehensive  PHS. 

•  Direct  authority  over  the  new  PHS  was  given  to  the  Assistant 
Secretary  for  Health  and  Scientific  Affairs. 
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Other  organizational  changes  within  NIH  include: 

•  Establishment  of  the  Lister  Hill  National  Center  for  Biomedica 
Communications  in  NLM. 

•  Authorization  of  the  National  Eye  Institute. 

•  Elevation  of  the  Division  of  Environmental  Health  Sciences 
to  a  National  Institute. 


The  top  NIH  staff  is  as  follows: 

Di  rector 

Deputy  Di  rector 

Deputy  Di  rector  for 
Science 

Director,  Bureau  of  Health 
Professions  Education  and 
Manpower  Training 

Director,  National  Library 
of  Medi  ci ne 


Robert  Q.  Marston,  M.D. 
John  F.  Sherman,  Ph.D. 

Robert  W.  Berliner,  M.D. 

Leonard  D.  Fenninger,  M.D. 
Martin  M.  Cummings,  M.D. 


Other  members  of  the  NIH  Director's  immediate  staff: 


Associate  Director  for 
Extramural  Research 
and  Training 

Associate  Director  for 
Di  rect  Research 


Assistant  Director  for 
Collaborative  Research 

Associate  Director  for 
Program  Planning  and 
Evaluation 

Associate  Director  for 
Administration 


Ronald  W.  Lamont-Havers ,  M.D, 


Robert  W.  Berl  iner,  M.D. 
(Acting) 


Leon  Jacobs,  Ph.D. 

Thomas  J.  Kennedy,  M.D. 
Richard  L.  Seggel 
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Revision  of  the  Fiscal  Year  1970  Budget 
for  the  National   Institutes  of  Health 

(Summary- -May  1,  1969) 

January         Apri  1 

budget        revi  si  on  Change 

Total  obligations  by  source  of  funds 
(in  thousands) 

Net  unobligated  balance  carryover    o   .  $26,87A       $27,175  +$301 

(mainly  construction  grants) 

Net  advance  obligational  auth.   (BHPEMT)  ....     25,640         28,1^0  +2,500 

New  budget  authority*    1 ,h3] ,990     1 ,456,365  -35,625 

Total  obligations**    1,544,504     1,511,680  -32,824 


JLJL 


*lncludes  NIMH's  share  of  General  Research  Support  Grants. 
Excludes  appropriation  "Scienti f i c  Acti vl ties  Overseas," 
which  is  not  administered  by  NIH. 


It  will  be  noted  that  the  cuts  in  the  appropriation  requests  totaled  $35,625,000. 
However,  other  technical  adjustments,  particularly  a  decrease  in  the  use  of 
advance  obligational  authority  for  student  assistance  in  fiscal  year  1969,  reduces 
the  net  decrease  in  fiscal   1970  total  obligations  between  the  January  and  present 
budgets  to  $32,824,000. 

The  use  of  advance  obligational  authority  represents  a  commitment  against  an 
appropriation  to  be  made  in  the  following  year.     This  is  specifically  authorized 
by  legislation  for  the  provision  of  student  assistance  (scholarships,  loans 
and  tra i neesh i ps) . 

The  unobligated  balances  carried  over  from  a  previous  year  are  mainly  in  the 
construction  appropriations,  which  provide  funds  without  regard  to  a  given 
fiscal  year. 

The  table  which  follows  shows  total  obligations  by  organization  and  activity-- 
i.e.,  appropriation  requests  plus  unobligated  balances  carried  forward  and 
the  use  of  advance  obligational  authority. 


1970 


Total  obligations  by  organization 
and  activity  (in  thousands) 

1  Q^Q 

January 
budge  t 

Apri  1 
re vi  s  i  on 

Change 
1 rom  lyby 

Institutes  and  Research  Divisions 
Training  grants  and  fellowships  , 
Subtotal,   IRD's    , 

.  .  $624,567 
.  .  197,727 
.  .  264,513 
.  .  1,086,807 

$642,029 
190,000 
275  ,610 
1,107,639 

$634,169 
179,000 
266 ,549 
1 ,079,718 

+$9,602 
-18,727 
+2 ,036 
-7,089 

Bureau  of  Health  Professions 
Education  and  Manpower  Training 

206,660 
.  .  (93,446) 
.  .  (97,573) 
.  .  (15,641) 

245,464 
(123,859) 
(104,920) 

(16,685) 

247, 161 
(128,859) 
(102,420) 

(15,882) 

+40,501 
(+35,413) 
(+4,847) 
(+241) 

Dental  health   

Construction  of  health  education 

Subtotal  (BHPEMT)   

,   .  10,185 

.  .  173,875 
.  .  168 
390,888 

1 1,888 

149,000 
957 
407,309 

10,887 

149,000 
957 
408,005 

+702 

-24,875 
+789 
+17,117 

National  Library  of  Medicine 

Subtotal ,  NLM   

7  AQ7 

.  .  12,478 
.  .  20,175 

7  i^fin 
/  ,pou 

15,302 

22,882 

A  ZiQ9 
13,890 
20,382 

_  1  one 
+1,412 
+207 

.  .  14,795 

6,674 

3,575 

-1 1 ,220 

.  .  1,512,665 

1,544,504 

1 ,511 ,680 

-985 

^Includes  NIMH's  share  of  General 
$7,755,000;   1970  January  budget, 
"* Includes  balances  as  well  as  new 

Research  Support  Grants,  which  totals  in  1969, 
$7,863,000;  and  1970  revised  budget  $7,755,000 
budget  authority. 
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Modifications  of  Program  Under  the  New  Budget 

Trai  n  i  ng 

The  reduction  in  extramural  training  programs  for  fiscal  year 
1970--a  reduction  of  $18.7  million  below  the  1969  f igure--compels  us 
to  look  at  our  training  objectives  and  goals  realistically.     We  are 
dealing  herewith  two  universes:  the  training  of  Ph.D.'s  for  research 
and  the  training  of  clinicians  for  research  and  academic  medicine 
through  our  postdoctoral  programs. 

The  reductions  that  we  shall  have  to  absorb  in  fiscal   1970  can 
only  mean  that  the  number  of  trainees  and  programs  must  be  reduced. 
In  order  to  protect  the  training  environment  during  this  period  of 
fiscal  constraints,  which  we  hope  is  temporary,  the  fellowship  program 
necessarily  must  absorb  a  proportionately  heavier  share  of  the  reduction. 

With  reference  to  training  in  the  clinical  specialties,  we  are 
aware  of  the  disparity  that  has  developed  between  postdoctoral  stipends 
and  house  resident  salaries.    We  are  seeking  a  solution  to  this  difficult 
prob lem. 

Notification  was  made  by  mail  this  week  that  NIH  will  now  allow 
supplementation  of  Research  Career  Development  Awards  and  Research 
Career  Awards.  This  will  permit  an  institution  to  raise  the  salary  of 
an  awardee  to  whatever  maximum  its  policies  provide.  While  we  are  not 
at  present  limiting  the  amount  of  such  supplementation,  we  are  pro- 
ceeding with  studies  of  the  whole  question  of  supplementation  of  these 
awards  and  what  our  proper  role  should  be. 

Clinical  Research  Centers 

The  problem  of  rising  costs  plagues  the  Clinical  Research 
Centers  program,  and  we  are  well  aware  of  the  need  for  some  action. 
We  are  exploring  ways  to  offset  such  costs,  including  the  use  of 
third-party  payments.     We  are  adamant,  however,  that  the  criteria 
for  patient  admission  shall  not  be  related  to  the  ability  to 
col lect  payments . 

Research  Grants 

Research  grants  in  fiscal   1970  will  be  increased  by  $9.6 
million.     This  includes  increases  of  $3.2  million  for  family  planning 
research,  $1.5  million  for  the  new  Eye  Institute,  and  $4.9  million  for 
non-competing  grants  and  built-in  requirements  for  the  Heart  Drug  Study 
and  grant-supported  dental  institutes. 
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Health  Professions  Education  and  Manpower  Training 

In  the  area  of  institutional  support,  the  April  budget  revision 
adds  $5  million  to  help  medical  schools  increase  enrollments  in  the 
1970  academic  year  by  approximately  1,000. 

With  respect  to  student  assistance  (trai neeshi ps ,  scholarships 
and  loans),  the  1970  budget  provides  an  increase  over  1969  of  $4.8 
million,  primarily  for  expanded  enrollments.     The  Department  of 
Health,  Education,  and  Welfare  has  indicated  that  some  increases  in 
loans  to  students  in  health  professions  schools  are  expected  through 
the  Guaranteed  Student  Loan  Program  of  the  Office  of  Education. 

The  budget  for  Dental  Health  Activities  shows  an  increase  of 
$0.7  million,  primarily  to  support  training  of  dental  auxiliaries. 

The  1970  estimates  for  construction  grants  are  below  those  for 
this  year,  and  Include  no  funds  for  construction  of  separate  research 
facilities.     An  increase  of  $10.8  million,  however,   is  provided  for 
construction  grants  to  medical,  dental  and  related  schools. 

National  Library  of  Medicine 

The  1970  budget  for  the  National  Library  of  Medicine  is  slightly 
above  the  19^9  level.     The  estimates  for  grants  are  $1.2  million  below 
the  1969  level,  and  for  direct  operations  (primarily  MEDLARS)  are  $1.4 
million  above  this  fiscal  year.     A  requested  Increase  for  the  Lister 
Hill  National  Center  for  Biomedical  Communications  has  been  deferred 
pending  development  and  approval  of  long-range  plans  for  this  program. 

Buildings  and  Facilities  (Direct  Construction) 

The  fiscal  year  1970  budget  provides  only  for  repairs  and 
improvements. 
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YOUR  GOVERNMENT  AND  YOUR  MEDICAL  SCHOOL* 
Robert  Q.  Mars ton** 

Twenty-two  years  ago,  in  the  spring  of  1947,  I  had  the  privilege  of 
introducing  Dr.  Isidor  Ravdin  of  Pennsylvania  as  the  AOA  speaker  for  that 
year.    Men  who  had  greatly  influenced  my  life  and  were  to  continue  to 
influence  it,  such  as  President  Sanger,  Dr.  Porter  in  Medicine,  Dr. 
^perly  in  Pathology,  Dr.  Bigger  in  Surgery  and  many  others,  some  of  whom 
are  in  the  audience  today,  were  present  then.    So,  too,  were  my  colleagues 
in  the  student  body.    Dr.  Ravdin  delivered  a  splendid  address  on  recent 
advances  in  surgery,  and  the  Hippocratic  oath  was  administered  to  the 
students  selected  for  membership  in  AOA. 

These  pleasant  associations  have  come  to  mind  and  I  have  chosen  to 
mention  them- -if  only  because  they  concern  people.    When  one  speaks  for 
the  most  part  about  large,  complex  institutions,  he  can  easily  forget 
that  all  institutions  large  or  small  exist  for  and  through  individuals. 

Let  me  say  how  pleased  I  am  to  be  back  here.    Although  I  have  spoken 
often  before  the  students  and  faculty  of  this  distinguished  institution, 
this,  I  believe,  is  the  first  time  as  an  outsider.    Quite  frankly,  it 
was  easier  to  give  a  lecture  on  infectious  diseases,  or  to  discuss  a  patient, 

*Alpha  Omega  Alpha  Lecture,  Medical  Division,  Virginia  Commonwealth 
University,  Richmond,  Va.,  May  23,  1969. 

**Director,  National  Institutes  of  Health,  U.S.  Department  of  Health, 
Education,  and  Welfare. 
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or  even  to  participate  in  a  C.P.C.,  than  to  try  to  come  to  grips  with 
some  of  the  major  issues  of  our  times. 

My  primary  purpose  today  is  to  explore  with  you  how  the  National 
Institutes  of  Health  is  likely  to  affect  your  life  and  your  medical 
practice  in  the  future.    To  do  so  will  require  a  brief  review  of  the 
historical  development  of  Federal  mechanisms  for  the  support  of  research 
and  education  in  the  health  field,  and  of  the  trends  in  medical  school 
development  which  have  so  markedly  affected  American  medical  education 
in  recent  years.    It  will  then  be  possible  to  assess  the  present 
relationship  between  the  schools  and  NIH--that  agency  of  the  Federal 
Government  which  is  most  directly  concerned  with  advancing  the  Nation's 
medical  knowledge,  medical  education,  and  through  the  National  Library  of 
Medicine,  biomedical  communications. 

Admittedly,  we  are  too  close  to  the  scene- -a  complex  and  dynamic 
scene- -to  hope  for  a  definitive  assessment.    But  I  believe  we  can  gain 
a  clearer  view  of  the  relationship,  the  interdependence  of  your  govern- 
ment and  your  medical  school.    Then  we  may  see  how  that  interdependence 
will  probably  affect  your  practice  to  a  far  greater  extent  than  was  true 
of  earlier  generations  of  physicians- -how  it  may,  in  fact,  be  the  main 
deteminant  of  your  medical  career. 

While  the  purpose  of  government  is  to  serve  the  needs  of  the  people, 
and  the  purpose  of  the  medical  school  is  to  serve  the  health  needs  of  the 
people,  there  are  marked  differences  in  the  tools  and  mechanisms,  the 
criteria  of  achievement,  and  the  types  of  constraint  imposed  on  the  two. 
Indeed,  one  may  marvel  that  the  inevitable  stresses  and  strains,  errors 
and  compromises,  frustrations  and  disappointments  of  the  collaborative 


enterprise  have  not  been  overwhelming.    Yet,  in  fewer  years  than  have 
passed  since  I  sat  where  you  students  sit,  the  cooperative  efforts  between 
NIH  and  academic  medicine  have  resulted  in  magnificent  achievanents  which 
have  contributed,  and  will  continue  to  contribute,  richly  to  all  mankind. 

The  scientific  excellence  growing  from  the  unique  relationship  of 
government  and  academia  in  the  health  area  has  made  the  United  States  the 
world  leader  in  the  health  sciences.    More  importantly,  it  offers,  if 
wisely  exploited,  almost  unlimited  future  benefits  to  all  people  for  all 
time;  for  we  do  seem  to  be  in  the  early  stages  of  what  has  been  termed 
"the  biological  revolution,"  and  biomedical  advances  are  the  main  pace- 
setters in  this  explosive  phase  of  our  increasing  understanding  of  the 
nature  of  life  itself. 

Despite  this  progress,  there  are  few  among  us  who  feel  very  comfortable 
about  the  state  of  the  Federal  Government  or  the  state  of  the  medical 
schools.    Powerful  divisive  forces  threaten  the  stability  of  institutions 
and  the  effectiveness  of  the  Federal -university  relationship.    But  now 
let  us  look  at  the  history  of  the  NIH  enterprise  and  the  parallel  develop- 
ment of  the  modem  medical  school,  with  particular  reference  to  their 
interaction  and  commonality  of  aim. 
I         The  nucleus  of  the  NIH  research  program  was  a  bacteriological  lab- 
oratory established  by  Joseph  J.  Kinyoun  at  the  Marine  Hospital  on  Staten 
I  Island,  New  York,  in  1887.    Important  advances  were  made  from  the  start 
,  and  continued  to  flow  from  the  small  laboratory  and  its  successors  in 
I  the  Washington  area- -  including ,  for  instance,  the  Nobel -prize -winning 
I  work  of  Marshall  Nirenberg.    Some  highlights  of  the  early  years  which 
!  come  to  mind  are-- 


•  Kinyoun's  diagnosis  of  bubonic  plague  in  San  Francisco- -the 
first  definite  diagnosis  of  plague  in  this  country. 

•  His  demonstration  of  the  organism  of  cholera  in  immigrants.  (We 
still  participate  in  the  conduct  of  cholera  research  in  Dacca.) 

•  The  development  of  methods  and  standards  for  the  production  of 
biologic  products,  a  responsibility  of  NIH  since  1902.  (This 
spring  our  Division  of  Biologies  Standards  will  license  rubella 
vaccine  produced  from  an  attenuated  strain  developed  at  NIH  by 
Drs.  Parkman  and  Meyer.) 

.  •    Joseph  Goldberger's  demonstration  that  pellagra,  which  caused  up 
to  7000  deaths  a  year  in  the  late  1920 's,  results  from  a  dietary 
deficiency.     (The  current  need  for  more  accurate  information  on 
the  relation  of  malnutrition  to  health  is  a  reminder  that  even 
confirmed  scientific  facts  seldom  give  all  the  answers.) 

•  R.  R.  Spencer's  discovery  of  the  cause,  prevention  and  treatment 
of  Rocky  Mountain  spotted  fever. 

•  Trendley  Dean's  association  of  fluorine  in  drinking  water  with  a 
low  incidence  of  dental  caries. 

•  Pioneer  work  on  anaphylaxis,  brucellosis,  tularemia,  St.  Louis 
encephalitis,  typhus  fever,  malaria,  rabies,  and  various  parasitic 
and  fungus  infestations. 

While  the  early  contributions  to  medical  knowledge  are  significant 
and  interesting,  it  was  under  the  National  Cancer  Act  of  1938  that  research 
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and  training  awards  were  first  made  to  non-Federal  institutions  on  a  scale 
characteristic  o£  the  modem  era.    At  that  time  NIH  headquarters  were 
established  at  Bethesda,  Maryland,  with  a  modest  building  program  under 
way. 

Another  milestone  was  the  Public  Health  Service  Act  of  1944,  which 
gave  NIH  the  legislative  base  for  the  postwar  program.    With  the  National 
Cancer  Institute  as  a  prototype,  NIH  was  now  prepared  to  foster,  conduct, 
siqjport  and  cooperate  in  research  relating  to  health  and  disease.  Authority 
to  award  funds  for  non- Federal  research  and  research  training,  hitherto 
limited  to  the  field  of  cancer,  was  extended  to  health  problems  generally. 

A  major  benefit  deriving  from  the  war  period  was  the  association  of 
the  Federal  Government  with  the  universities  in  the  furtherance  of  war- 
time research.    The  Office  of  Scientific  Research  and  Development,  organized 
to  coordinate  and  contract  for  this  work,  clearly  demonstrated  the  contri- 
bution that  university  science  could  make  to  the  solution  of  national 
problems.    Early  studies  in  atomic  energy  were  conducted  under  OSRD 
sponsorship,  and  major  health  problems,  such  as  malaria,  were  successfully 
attacked.    As.  the  war  drew  to  a  close,  the  new  antibiotics  no  less  than 
Hiroshima  demonstrated  what  technology  built  iq)on  basic  science  could 
accomplish. 

High  expectations  for  medical  research  in  the  solution  of  national 
problems  were  instrumental  in  the  postwar  decision  to  continue  OSRD- 
sponsored  projects  under  NIH  auspices.    The  decision  was  far-reaching. 
It  linked  the  basic  biomedical  research  of  the  Nation's  universities, 
medical  schools,  and  other  nonprofit  institutions  with  NIH,  the  research 
arm  of  the  Public  Health  Service  with  a  firmly  established  mission-oriented 
program  in  the  health  field. 
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In  1948  the  Congress  authorized  the  National  Heart  Institute,  the 
National  Institute  of  Dental  Research,  and  by  a  regrouping  of  older 
laboratories,  the  Institutes  concerned  with  infectious  and  metabolic 
diseases.    Further  expansion  occurred  under  the  "Omnibus  Act"  of  1950, 
which  added  an  Institute  to  study  neurological  diseases.    In  each  case  a 
program  of  research  and  training  grants  was  established.    Today,  there 
are  nine  Institutes  in  major  health-problem  categories  and  a  tenth  con- 
cerned with  general  medical  sciences. 

In  the  evolution  of  this  program  for  the  support  of  research,  the 
propagation  of  the  mechanism  for  awarding  grants  has  been  most  influential. 
Objectivity  has  been  assured  through  National  Advisory  Councils  composed 
of  non-Federal  leaders  in  science  and  public  affairs,  through  Study  Sections 
of  the  Nation's  experts  in  the  basic  science  fields,  and  through  the 
requirement  that  grants  must  arise  with  a  proposal  by  the  investigator 
and  can  only  be  awarded  with  Council  approval.    Furthermore,  the  results 
of  the  research  performed  have  been  judged  under  the  probing  scrutiny  of 
scientific  meetings  and  the  open  literature.    Thus,  the  character  and 
quality  of  a  significant  part  of  the  national  biomedical  research  effort 
has  derived  from  a  unique  process  for  reaching  a  consensus  of  the 
scientific  community  involved. 

Today  NIH  is  one  of  three  major  components  of  the  health  establish- 
ment of  the  Department  of  Health,  Education,  and  Welfare.  [Slide: 
organization  chart  of  NIH.]     A  second  component  is  the  Consumer 
Protection  and  Environmental  Health  Service,  which  is  concerned  with 
environmental  problems  and  regulatory  functions  like  those  of  the  FDA. 
The  third  component  is  the  Health  Services  and  Mental  Health  Administration, 
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responsible  for  the  Federal  Government's  role  in  the  organization  and 
delivery  of  health  services  and  for  the  entire  Mental  Health  Institute, 
as  well  as  for  many  of  the  traditional  functions  of  the  Public  Health 
Service,  such  as  the  control  of  caranunicable  diseases  and  the  health  care 
of  Indians. 

The  broad  mission  of  the  National  Institutes  of  Health,  expressed 
in  the  next  slide  (2),  now  extends  to  four  distinct  fields:  research, 
research  training,  education  in  the  health  professions,  and  biomedical 
communications.    Although  our  Bethesda  campus  represents  the  largest 
research  institute  in  the  world,  only  10  percent  of  our  total  funds  are 
spent  for  intramural  research.    About  90  percent  of  the  $1.5  billion  budget 
is  actually  spent  in  universities  and  other  institutions  throughout  the 
land.     [Lights,  please.] 

Now  let  us  leave  NIH  for  a  while  to  review  the  status  of  medical 
education.    The  early  history--that  is,  before  the  Flexner  study  in  the 
first  decade  of  this  century- -is  interesting,  but  does  not  warrent 
detailed  treatment  here.    You  are  all  familiar  with  the  unstable  situation 
represented  by  the  fact  that  357  schools  had  been  organized  in  this  country 
before  1900  and  that  165  of  them  were  in  operation  at  that  time.  Illinois 
alone  has  been  the  site  of  45  medical  schools;  and  four  states- -Illinois, 
Missouri,  New  York  and  Ohio- -account  for  40  percent  of  all  the  schools 
that  have  been  organized.    Abraham  Flexner' s  visit  to  medical  schools  between 
1907  and  1910,  as  well  as  the  increasing  efforts  of  the  profession  itself, 
resulted  in  the  merging  of  schools  into  fewer  but  stronger  institutions. 

Thus  the  development  of  modem  medical  centers,  begun  at  the  turn  of 
the  century,  soon  became  an  established  trend.    In  1910,  there  were  only 
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66  approved  medical  and  basic  science  schools  left,  and  the  number  stood 
at  77  throughout  most  of  the  1930 's  and  MO's.  Since  the  war,  the  numbe 
of  fully  accredited  four-year  schools  has  increased  to  85. 

But  Flexner's  work  had  another  important  effect.    It  fixed  medical 
education  and  therefore  medicine  itself  to  the  rising  star  of  science. 
And  it  created  the  interlocking  faculties,  oriented  toward  the  basic 
sciences,  and  the  graduate  school  milieu  which  characterize  the  universi 
medical  school  complex. 

These  important  substantive  changes  in  medical  education  are  well 
described  in  the  report  submitted  by  Lowell  T.  Coggeshall  to  the 
Association  of  American  Medical  Colleges  in  1965.    By  way  of  summarizing 
I  quote  three  lines : 

•    "Medical  education  has  increased  in  complexity." 


•    "Patient  care  has  become  a  major  medical  school  responsibility." 


•    "Research  has  grown  dramatically  in  relative  iinportance  as  well 
as  in  volume." 


Dr.  Coggeshall,  in  elaborating  the  last  point,  makes  this  cogent 
statement: 

Unfortunately,  it  is  not  generally  recognized 
even  today  that  teaching  and  research  are  almost 
identical  components  of  the  educational  process. 
Together  with  the  patient  care  involved  in  clinical 
education,  instruction  and  research  are  the  essential 
ingredients  that  make  up  "education"  in  the  health 
and  medical  sciences.    They  are  inevitably  tied 
together.    More  and  more  research  is  being  con- 
ducted, both  for  educational  purposes  and  as 
intrinsic  research.    Many  are  expressing  concern 
that  research  efforts  be  kept  in  proper  perspective 
in  the  educational  process. 
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Other  outstanding  characteristics  of  medical  education  today  might 
be  mentioned.    One  is  that  9  out  o£  10  schools  are  affiliated  with  a 
university  and  that  the  relationships  between  the  schools  and  their 
parent  universities  have  been  developing.    Another  is  that  full-time 
faculties,  long  provided  in  basic  science  departments,  are  becoming  the 
norm  in  most  clinical  departments  as  well. 

Looking  toward  the  future  of  medical  education,  I  should  like  once 

more  to  quote  the  Coggeshall  report: 

The  important  question  ...  is  whether  the  present 
system  is  sufficiently  flexible  and  imaginative  to  keep 
pace  with  the  contemporary  revolution  in  medical  science 
and  the  changing  expectations  of  the  people  of  America. 
Specifically,  in  an  era  when  the  concern  of  society  is 
turning  from  the  protection  of  the  interest  of  the 
individual  practitioner  to  finding  ways  of  meeting  the 
aggregate  health  care  needs  and  expectations  of  the 
people  of  America,  the  question  arises  whether  new 
approaches  to  the  education  of  physicians  are  not  now 
called  for. 

You  who  are  now  in  the  midst  of  a  curriculum  revised  in  response  to  such 
needs  will  be  especially  attuned  to  these  thoughts. 

We  are  now  prepared  to  return  to  the  relation  between  the  Nation's 
medical  schools  and  the  National  Institutes  of  Health.    By  the  time  NIH 
had  launched  an  extensive  program  of  research  and  training  grants  in 
the  late  1940 's,  the  medical  schools  were  prepared  to  expand  their  studies 
on  the  emerging  chronic  diseases,  which  had  become  a  major  national  con- 
cern as  mortality  from  infectious  diseases'  declined  and  the  average  life- 
span lengthened.    In  1950,  among  all  institutions,  medical  schools  won 
in  open  competition  more  than  half  of  NIH  research  grants,  which  totaled 
about  $15  million.    Last  year  6,300  grants  were  awarded  to  medical  schools 
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totaling  $317  million  for  the  conduct  of  research- -again  about  half  of 
our  total  research  grant  expenditure.* 

In  addition,  NIH  funds  support  an  estimated  24,000  individuals  for 
advanced  training  in  basic  science  and  clinical  specialties.    Another  32,000 
receive  scholarships  or  grants,  and  29,000  receive  student  loans,  for  the 
development  of  manpower  for  the  health  and  allied  health  professions. 

Finally,  the  expansion  of  resources  for  medical  research,  education, 
and  communications,  as  well  as  general  institutional  support,  are  major 
objectives  of  NIH  programs.    For  example,  NIH  construction  grants,  together 
with  matching  funds,  have  added  17  million  square  feet  of  research  space. 
In  fiscal  year  1969,  NIH  programs  will  award  approximately  $323  million 
for  research  and  educational  construction  and  general  institutional 
support  and  about  $113  million  for  the  programs  of  clinical  research 
centers,  medical  libraries,  and  other  special  resources. 

The  ijnportance  of  all  these  programs  to  the  medical  schools  is 
suggested  by  a  single  statistic  which  the  AMA's  Council  on  Medical 
Education  and  Hospitals  has  compiled:  that  the  Federal  Government  paid 
52  percent  of  the  total  expenditures  of  the  schools  in  the  year  1966- 
1967.** 

We  have  followed  the  growth  of  NIH  from  a  small  laboratory  studying 
infectious  diseases  to  the  largest  research  institute  and  the  largest 
health  granting  agency  in  the  world,  with  a  mandate  to  advance  medical 


*$626  million,  including  BHM  and  NLM. 
**JAMA,  Vol.  206,  No.  9,  p.  2020,  November  25,  1968. 
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knowledge  and  capability  against  all  the  important  diseases  of  man.  Over 
the  same  period,  medical  education  in  this  country  has  grown  from  a  form 
of  preceptorship  to  a  highly  organized,  science-based  profession  strongly 
dependent  upon  the  Federal  establishment.    In  general,  what  has  been  the 
source  of  this  tremendous  development?    NIH  and  the  medical  schools  have 
grown  in  response  to  the  wide  recognition  that  a  nation's  technology  really 
determines  its  position  in  the  spectrum  between  undeveloped  and  advanced, 
and  that  the  science  base  of  medicine  is  the  primary  determinant  of  the 
quality  of  health  care.    NIH  dollars,  its  policies,  and  the  impact  of 
Congressional  and  Executive  decisions  have  had  a  profound  effect  on 
medical  schools.    At  the  same  time,  academia  has  played  a  significant  role 
in  shaping  NIH. 

NIH  has  been  viewed  as  a  national  effort  which  stands  above  partisan 
politics,  having  been  sponsored  and  supported  by  leaders  in  all  parties. 
Thus,  while  operating  as  a  Federal  agency  in  the  American  governmental 
process,  it  is  also  highly  responsive  to  judgments  and  decisions  of 
knowing  nongovernmental  consultants,  more  than  2000  of  them  sitting  in 
study  sections  and  councils.    It  has  achieved  its  purposes  through  a  unique 
relationship  with  the  medical  schools  and  universities- -a  relationship 
that  takes  full  cognizance  of  the  total  environment  for  research  and 
education  through  programs  of  construction,  basic  institutional  support, 
and  student  assistance. 

Moreover,  there  is  a  brisk- -though,  at  present,  too  one-sided  for 

my  comfort- -interchange  of  personnel  between  NIH  and  academia.  Consider 
also  that  the  bulk  of  NIH  activity  is  proposed  by  academic  investigators 
and  only  modified  by  Government  scientists  in  their  concern  for  the 
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accomplishment  of  Institute  missions,  with  the  result  that  our  support  is 
largely  out  of  the  hands  of  the  bureaucrats. 

This  resume  will  suffice  to  establish  my  first  thesis- -the  finn 
interdependence  of  the  medical  schools  and  the  National  Institutes  of  Health. 
But  why  did  I  also  assert  that  this  interdependence  "will  probably  affect 
your  practice"  to  a  great  extent,  and  may  even  be  "the  main  determinant 
of  your  medical  career"? 

It  has  been  clear  for  at  least  four  years,  that  both  the  National 
Institutes  of  Health  and  the  medical  schools  of  the  Nation  are  facing  a 
major  crisis.  To  some  degree  it  is  a  money  crisis,  for  all  schools  are 
having  financial  problems  as  they  are  asked  to  do  more  while  Federal  funds, 
having  first  leveled  off  despite  continuing  increases  in  costs,  are  now 
actually  decreasing  under  the  strains  of  Viet  Nam  and  a  serious  problem 
of  inflation. 

These  fiscal  constraints  have  assumed  critical  proportions  as 
important  research  and  training  programs  are  curtailed  or  deferred.  NIH 
is  deeply  concerned  about  the  necessary  imposition  of  these  constraints 
on  our  research,  educational,  and  medical  library  programs  at  a  time  in 
history  when  the  capacity  to  provide  more  and  better  health  care  is  being 
requested.    None  who  have  watched  the  growing  seriousness  of  dollar 
shortages  on  NIH  programs  in  recent  years  could  fail  to  be  alarmed. 

But  to  be  candid,  there  are  problems  other  than  fiscal  problems. 
Indeed,  it  was  in  1965  that  I  entitled  a  commencement  address  at  the 
University  of  Arkansas  "To  Turn  a  Comer."    The  succeeding  years,  while 
you  seniors  have  been  in  medical  school,  surely  have  been  filled  with  more 
tumult  and  concern  in  medicine  that  one  could  have  predicted  even  then. 


It  is  tempting  to  suggest  that  the  main  problems  are  peripheral  to  the 
primary  goals  and  responsibilities  of  medical  institutions  and  agencies. 
But  the  medical  schools  and  NIH  impinge  on  and  are  influenced  by  three 
at  least  partially  external  universes,  each  itself  at  the  vortex  of 
pressures  for  change.    First,  the  universe  of  education  generally. 
Second,  the  whole  field  of  science,  including  physical,  biological  and 
social  sciences.    And  third,  the  whole  field  of  health  services. 

Can  you  think  of  three  more  dynamic  universes?    Students  entering 
medical  school  from  undergraduate  schools  are  already  different  from  most 
of  you,  I  am  told.    From  recent  meetings  with  representatives  of  SAMA, 
I  have  learned  that  they  believe  these  changes  are  as  profound  as  those 
of  some  major  student  movements  of  the  past.    It  is  far  too  early  to 
know  if    it  is  a  remotely  appropriate  analogy,  but  listen  to  this 
complaint  from  Archbishop  Warham  to  Cardinal  Wolsey  in  1521: 

Please  it  your  Grace  to  understand  that  now 
lately  I  received  letters  from  the  University  of 
Oxford;  and  in  those  same  certain  news  which  I  am 
very  sorry  to  hear.  .  .  .  It  is  a  sorrowful  thing 
to  see  how  greedily  inconstant  men,  and  especially 
inexpert  youth,  falleth  to  new  doctrines  be  they 
never  so  pestilent;  and  how  prone  they  be  to  attempt 
that  thing  that  they  be  forbidden  of  their  superiors 
for  their  own  wealth.  .  .  .  Pity  it  were  that 
through  the  lewdness  of  one  or  two  cankered  members 
which  as  I  understand  have  induced  no  small  number 
of  young  and  incircumspect  fools  to  give  ear  unto 
them. 

Warham' s  words  referred  to  the  infiltration  of  Lutheran  ideas  amonp 
Oxford  undergraduates.    Within  10  years,  the  reformation  was  firmly 
established.    Historical  analogies  are  usually  fallacious,  yet  the 
worldwide  student  revolution  in  the  universities  has  already  affected 
the  way  we  think  and  act. 
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With  respect  to  science  generally,  we  see  a  growing  ijnpatience, 
hear  accusations  of  dilettantism  and  lack  of  relevance  to  a  wide  range 
of  urgent  social  problems.    We  are  pressed  to  shape  our  research  programs 
toward  short-term  practical  goals,  or  to  discontinue  them  altogether, 
on  the  assumption  that  the  meager  resources  so  released  will  alleviate 
the  societal  problems.    There  is  a  rapidly  growing  disinterest  in  science 
and  scholarship  and  a  mounting  anti- intellectual ism  which  carries  a 
special  and  alarming  danger  and  leads  me  at  times  to  wonder  if  we  shall 
soon  need  an  equivalent  of  the  monasteries  of  the  middle  ages  I 

All  of  this  comes  at  a  particularly  bad  time  for  biological  science 
and  its  subset  biomedical  science.    For  by  all  objective  criteria,  this 
should  be  a  time  for  optimal,  not  severely  limited,  investment  of 
resources  in  research.    Ten  to  twenty  years  ago  the  venture  capital  was 
invested,  and  today  we  know,  not  hope,  that  significant  progress  can  be 
made  in  genetics,  atherosclerosis,  virus  cancer,  dental  caries,  and  many 
other  areas. 

Finally,  with  respect  to  health  services,  the  Federal  establishment 
and  the  schools  are  in  the  throes  of  developing  new  medical  delivery 
systems,  with  great  pressure  to  meet  the  health  needs  of  the  under- 
privileged.   In  a  period  of  budget  constraint,  in  the  din  of  rebellion 
and  turmoil,  we  must  beware  of  the  forces  that  divide.    Nor  should  we  lose 
sight  of  our  main  objective  in  the  drive  to  buy  more  with  less,  to  take 
the  cash  and  let  the  credit  go.    We  must  beware  of  the  diluting  effect 
of  we 11 -motivated  but  ineffectual  attempts  to  minister  without  requisite 
knowledge  and  skill,  to  substitute  compassion  for  competence- -or  one 
might  say,  of  building  with  straw  instead  of  bricks.    Yet  the  organizations 
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we  are  discussing  today  must  constantly  reevaluate  their  priorities  and 
roles  in  respect  to  medical  research,  health  manpower,  and  their  relevance 
to  the  delivery  of  effective  services  from  prevention  to  rehabilitation. 

These  thumbnail  sketches  of  the  turmoil  and  sense  of  change  in  the 
universes  of  education,  science  and  health  may  suffice  to  illustrate  that 
it  is  precisely  during  times  of  upheaval  and  change  that  "change  agents" 
such  as  scientific  and  educational  organizations  should  be  most  valuable. 

Let  me  now  try  to  relate  these  thoughts  to  your  future  careers. 

To  date  and  for  at  least  the  period  of  your  house-staff  training,  the 
NIH-medical  school  influence  will  clearly  dominate  all  others.    Once  you 
are  in  practice,  however,  other  influences  both  government  and  nongovern- 
ment will  obviously  have  far  more  direct  influence  on  you,  for  the 
practice  of  medicine  is  essentially- -now  and  will  remain,  I  think- -a 
function  of  the  private  sector.    Such  Government  programs  as  Medicare, 
Medicaid,  Comprehensive  Health  Planning,  Regional  Medical  Programs,  and 
perhaps  the  National  Center  for  Health  Services  Research  and  Development 
and  OEO  will  seem  more  closely  related  to  your  life.    Similarly,  such 
nongovernment  influences  as  the  community  hospital,  physicians  and  other 
colleagues,  availability  of  labs,  consultants,  referal  options,  health 
departments,  and  local  health  organizations  will  have  an  immediate 
professional  impact. 

For  most  of  my  fellow  students ,  the  NIH-medical  school  type  of 
thing  faded  softly  into  the  background  of  real  life  during  at  least  the 
first  ten  years  after  graduation.    Mildly  interesting,  occasionally 
helpful,  generally  approved,  but  not  really  essential  to  the  practice  of 
good  medicine.    Antibiotics  came  and  went,  cortisone  was  a  problem,  the 
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criteria  for  referral  for  surgery  became  more  complicated,  lab  tests 
increased;  but  everyone  was  better  trained,  and  progress  in  trans- 
portation and  communications  kept  up. 

Today,  in  contrast  to  ten  years  ago,  physicians  do  want  to  know  their 
relation  to  medical  centers,  the  relevance  and  mode  of  availability  of 
recent  advances  in  medicine,  and  the  policies  for  encouragement  of  more 
numbers  and  types  of  physicians,  dentists,  nurses,  and  allied  health 
workers.    As  medicine  becomes  more  conplex,  as  it  must,  these  questions 
will  become  more  urgent. 

Thus,  I  firmly  believe  that  your  professional  lives  will  indeed  be 
influenced  most  of  all  by-- 

•  New  knowledge  and 

•  The  nature  of  our  medical  schools. 

Of  course,  there  will,  and  should,  be  other  forces,  some  of  which 
will  have  considerably  higher  day-by-day  intact. 

But  in  analyzing  where  we  are  today,  I  shall  return  once  more  to 
the  theme  of  the  interdependence  of  NIH  and  the  medical  schools  and  now 
to  you  as  individuals.    Here,  Benjamin  Franklin's  words  at  the  signing 
of  the  Declaration  of  Independence  are  apt:  "We  must  all  hang  together, 
or  assuredly  we  shall  all  hang  separately."    For  we  are  faced  with  greater 
demands  than  ever  before  to  deliver  high-quality  medicine  to  more  people 
in  a  complex  world,  with  strongly  competing  societal  needs.    We  can  only 
hope  to  meet  those  demands  through  understanding  and  respect  for  each 
other's  goal  and  methods,  strengths  and  deficiencies.    In  1886,  John  Shaw 
Billings  had  these  words  to  say  before  the  British  Medical  Association: 
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In  one  sense  medicine,  as  we  have  it  to-day,  is  the 
result  of  co-operation,  not  of  deliberate  centrally 
planned  and  direct  co-operation,  but  of  natural 
selection  from  results  produced  by  many  men,  often 
working  at  cross  purposes  and,  therefore,  wasting 
much  energy,  but  nevertheless  working,  though  blindly, 
to  a  common  end.    And  it  is  safe  to  predict  that  in 
the  future  much  of  the  best  work  will  be  done  in  the 
same  way,  by  individual  effort  inspired  by  the  love 
of  science,  by  personal  ambition,  etc.    But  the  results 
obtained  in  this  way  come  slowly,  and  some  things  that 
we  want  can  hardly  be  obtained  by  individual  effort, 
even  if  we  were  willing  to  wait;  hence  we  must  look 
to  organization  for  help. 

In  closing,  let  me  say  again  how  pleased  I  am  to  be  here  to  express 
my  congratulations  on  your  initiation  into  AOA. 


REQUISITES  FOR  ADVANCES  IN  HEALTH* 
Robert  Q.  Marston,  M.D.** 


Dr.  Richmond,  members  of  the  graduating  class,  wives,  husbands 
and  families  of  the  graduates:     It  is  a  pleasure  to  be  with  you  on  this 
happy  occasion  marking  the  completion  of  your  studies  and  the  award  of 
degrees  in  medicine,  graduate  medical  sciences,  and  nursing" — degrees 
that  will  identify  you  in  a  very  special  way  throughout  your  life. 

You  are  entering  your  professions  at  an  exciting  time — a  time  when 
traditional  approaches  to  the  healing  arts  are  undergoing  severe  challenge 
when  public  expectations  for  health  are  changing  rapidly,  when  knowledge 
is  expanding  at  a  remarkable  rate,  and  when  the  demands  for  trained 
manpower  are  straining  the  resources  of  medical  and  other  health  schools 
as  never  before.     An  excellent  assessment  of  the  professions  you  enter 
today  is  contained  in  the  book  Currents  in  American  Medicine,  by  your 
dean.^    He  begins  by  stating — 

It  is  therefore  the  objective  of  this  presentation 
to  attempt  a  historical  analysis  of  the  evaluation 
of  medical  services,  education,  and  research  in  the 
United  States  since  1900  and,  on  the  basis  of  this 
analysis,  to  raise  questions  for  the  future  develop- 
ment of  medicine  as  an  institution  in  our  society. 

The  health  professions  have  been  placed  in  their  present  position 
by  two  forces.     One  is  the  scientific  revolution  that  has  transformed 
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medicine;  the  other  is  the  social  revolution,  with  its  belief  in  health 
as  an  attainable  condition  of  man.     It  is  the  impact  of  these  two  power- 
ful forces  which  will  determine  more  than  anything  else  the  nature  of 
your  professional  practice  over  the  last  quarter  of  this  century. 

To  the  incessant  prodding  of  these  forces  will  be  added  the  traditional 
pressures  on  mind,  body  and  spirit  to  which  physicians,  nurses  and  others 
in  the  health  field  have  been  subjected  since  the  beginning  of  our 
profession.     You  have  already  been  introduced  to  your  lifelong  companions 
of  fatigue  from  overwork,  unfair  criticism,  undeserved  idolatry,  and  the 
realization  that  failure  must  inevitably  be  the  final  outcome  of  even 
your  best  efforts  on  behalf  of  your  patients.     These  things  one  can  predict 
with  accuracy,  but  these  things  you  already  know. 

In  examining  the  requisites  for  advances  in  health,,  I  should  like 
to  focus  on  the  question  of  what  is  expected  on  the  one  hand,  as  compared 
with  what  can  be  delivered  on  the  other. 

Some  would  say  that  health  is  the  basic  essential  on  which  all  other 
human  aspirations  are  built;  others,  that  it  is  a  matter  of  competing 
priorities  among  desirable  human  goals.     Some  say  health  is  a  right;  a 
few,  that  it  is  a. privilege.     Some  say  that  every  American  should  have  the 
best  health  care  available,  and  others  say  that  this  is  unrealistic. 
All  seem  to  agree  that  we  should  do  the  best  we  can— ^whatever  that  means. 

Some  idea  of  what  this  may  mean  can  be  seen  from  a  recent  Lou  Harris 
survey.     And  though  this  is  a  bit  like  carrying  coal  to  Newcastle,  with 
Dr.  Richmond  here,  let  me  touch  on  some  of  the  highlights.     This  survey 
of  the  health  needs  and  problems  of  the  Nation  and  of  special  poverty 
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groups  was  drawn  from  a  national  sample  of  1,057  adults  in  households 
across  the  United  States.     A  frequently  quoted  comment  is  that  of  a 
Negro  sharecropper  in  Mississippi.    When  asked  about  the  state  of  his 
health  as  he  sees  it,  he  had  this  to  say:     "People  just  didn't  used  to 
be  sick  as  much  as  they  are  today.     They  died  when  they  got  sick  and 
didn't  live  sick." 

For  two- thirds  of  the  people  in  the  total  population  under  study, 
"feeling  fine"  meant  that  nothing  was  the  matter  with  them,  but  for  two- 
thirds  of  the  urban  ghetto  blacks  and  the  rural  poor  whites,  it  meant 
literally  "not  as  sick  as  usual."    The  survey  confirmed  the  relationship 
between  poverty  and  illness  found  in  other  studies. 

But  while  the  unfulfilled  needs  for  health  services  are  seen  most 
clearly  among  the  poor,  perhaps  the  most  striking  conclusion  of  the  Harris 
survey  is  the  widespread  concern  among  all  groups .     Here  I  should  like  to 
quote  a  few  sentences  from  the  report:     "The  economic  apprehensions  over 
health  are  abiding  and  deep.     They  may  be  far  more  acute  for  the  poor, 
but  for  somewhere  over  one  family  in  every  three  of  the  country,  they 
are  serious."    Another  observation  was  phrased  thus:     "A  major  cry 
emerging  from  the  American  people  today  is  over  the  shortage  of  available 
doctors."    And  a  final  quote:     "In  its  own  pragmatic  way  the  American 
public  usually  solves  its  problems  by  letting  them  get  worse  before  they 
get  better.     In  the  case  of  health,  there  are  many  signs  that  the  situation 
is  widely  believed  to  have  become  worse,"    All  of  this  despite  the  over- 
whelming fact  that  doctors  have  consistently  emerged  at  the  top  in  public 
confidence  and  continue  to  do  so  in  this  study. 
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I  do  not  propose  to  rest  my  case  on  a  single  survey,  but  the  fore- 
going is  another  voice  in  the  chorus  each  of  us  has  been  hearing  in 
recent  years — namely,  that  all  of  us  want  to  do  a  better  job  in  health. 
These  voices  come  with  essentially  the  same  message,  whether  from  the 
Congress,  from  students,  from  marchers  in  the  poor  peoples'  campaign, 
from  physicians,  or  from  almost  any  group  one  can  think  of.     And  this 
is  not  new.     Indeed,  I  have  on  my  desk  an  African  witchcraft  set  to 
remind  me  there  are  other  approaches  to  health.     The  bottles  contain 
various  animal  fats  which  are  applied  in  small  quantities  to  the  hands, 
arms  and  face.     A  combination  of  fats  rubbed  into  the  scratches  and 
gashes  on  the  arms  is  supposed  to  give  strength,  while  seal  oil  applied 
to  the  face  influences  general  happiness  and  health.     For  treatments  like 
this  a  practitioner  may  charge  as  much  as  the  average  native  earns  in  a 
month  of  hard  work.     So  we  see  that  the  desire  for  health  care  and  the 
willingness  to  pay  for  it  are  old  and  widespread. 

What  is  new  and  increasingly  demanded  is  the  availability,  when 
needed,  of  the  full  arr  ly  of  science-based  medical  capabilities.  The 
demand  is  for  expertise  and  competence — compassionately  delivered,  to 
be  sure — but  it  is  not  for  tender  loving  care  alone.     And  thus  we  find 
ourselves  in  strange  dialogues  concerning  quality  and  quantity-^of 
research  versus  teaching  versus  service.     And  during  a  time  of  budgetary 
restraints,  such  as  those  occasioned  by  inflation  and  the  involvement  in 
Vietnam,  people  think  of  trade-offs,  .despite  the  fact  that  dollar  and 
human  resources  are  of  a  different  order  of  magnitude  as  between,  say, 
research  and  service.     Even  if  we  shifted  all  research  and  medical  education 
activities  into  the  service  area,  we  would  increase  only  slightly  the 


.  5 

number  of  physicians  primarily  engaged  in  practice— from  290,000  to  less 
than  300,000.     Similarly,  the  half  billion  Federal  dollars  going  annually 
to  medical  schools  for  research  and  education,  if  applied  to  the  health 
problems  of  New  York  State,  would  probably  not  cause  a  significant  upswing 
in  the  level  of  health  care. 

Thus,  while  most  would  agree  that  significant  changes  in  the  organ- 
ization and  delivery  of  health  services  will  have  occurred  in  this 
country  by  the  time  you  graduates  are  firmly  established  in  practice,  we 
are  still  struggling  to  identify  those  essential  requirements  for  whatever 
series  of  "systems"  are  to  emerge.     One  of  the  requisites  will  surely  be 
a  sound  educational  system,  not  just  in  the  medical  and  other  health 
schools  of  the  Nation  but  in  universities  at  large. 

Here,  we  have  a  crisis.     Professor  S.  J.  Tonsor  of  the  University 
of  Michigan,  in  discussing  alienation  and  relevance  in  higher  education, 
talks  of  the  striking  parallel  between  the  crisis  in  Government  at  the 
national  level  and  the  crisis  in  the  university.     "Each,"  he  says,  "finds 
itself  alienated  from  its  constituency.     Each  has  discovered  that  it  is 
increasingly  difficult  for  it  to  project  an  objective  which  will  move  men 
to  its  single-minded  pursuit.     It  is  not  that  men  no  longer  believe  in 
government  and  education.     Indeed,  they  believe  passionately  in  both. 
It  is  rather  that  they  no  longer  understand  either  the  purpose  or  the 
designs  of  big  government  or  of  big  education  .   .  . 

"It  must  be  said  at  the  outset,  and  the  fact  faced  with  candor  and 
resolution,  that  the  most  important  problem  which  higher  education  faces 
today  is  the  growing  wave  of  irrationality  and  anti-intellectualism 
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which  has  caught  up  large  numbers  of  both  students  and  professors  .   .  . 
both  the  extreme  right  and  the  extreme  left  hold  the  same  destructive 
view.     Both  Mark  Rudd  of  Columbia  and  Governor  Wallace  of  Alabama  stand 
in  the  schoolroom  door,  and  seen  from  the  vantage  point  of  the  academy 
they  both  hold  the  same  low  view  of  reasoned  discourse." 

These  points  seem  equally  applicable  to  the  university  and  its 
medical  school.     But  Prof.  Tonsor  goes  on  to  say  that  the  only  sound 
test  is  whether  research  on  the  one  hand  and  community  service  on  the 
other  enhance  or  diminish    the  primary  teaching  function  of  the  university. 

Let  me  say,  without  engaging  in  the  argument  concerning  the 
university,  that  this  view  does  not  apply  to  medical  schools.     In  medical 
schools,  research  and  service  are  so  intertwined  with  the  educational 
process  that  no  simplistic  separation  is  possible. 

Paralleling  the  changes  in  education  generally  are  the  changes  in 
the  broad  area  of  biological  science,  and  not  just  that  portion  which  is 
a  necessary  accompaniment  of  the  educational  process.     As  one  looks  across 
the  whole  field  of  science,  it  does  appear  that  the  area  of  greatest 
advance  over  the  next  few  decades  may  be  the  biological  sciences.  Such 
predictions  necessarily  require  that  we  go  beyond  established  facts. 
But  let  me  mention  several  areas  and  then  concentrate  on  two. 

One  thinks  immediately  of  the  unfolding  field  of  genetics.  Already 
such  techniques  as  chromosomal  and  biochemical  analysis  of  amniotic  cells 
early  in  pregnancy,  as  well  as  similar • studies  on  the  white  cells  of 
parents,  allow  a  degree  of  sophistication  in  genetic  counselling  which 
none  of  us  conceived  as  being  a  part  of  medicine  even  a  few  years  ago. 
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Again,  competent  investigators  feel  increasingly  confident  that  our 
accumulating  knowledge  of  the  biology  of  cancer,  particularly  in  its 
relationship  to  viruses,  will  predictably  allow  rapid  advances.  Or 
again,  the  reawakened  interest  in  interferon  and  infectious  diseases 
goes  beyond  the  search  for  a  cure  for  the  common  cold  to  a  broader 
appreciation  of  basic  life  processes  involving  nucleic  acids.     You  could 
all  suggest  additional  areas  where  the  promise  is  great. 

However,  I  should  like  to  speak  at  somewhat  greater  length  about 
that  state  of  the  art  in  two  major  disease  areas  in  which  it  appears 
to  me  that  the  combination  of  biomedical  research  and  practice  will  be 
closely  related  over  the  next  few  years.     I  do  this  even  at  the  risk 
of  saying  some  things  familiar  to  many  of  you,  because  we  do  need  to 
think  specifically  lest  we  become  so  diff  use  that  we  contribute  little 
more  than  the  witch  doctor  with  his  bones  and  oils.     I  have  chosen  a 
major  cause  of  death  under  age  65  and  an  almost  universal,  serious  but 
nonfatal  health  problem. 

The  first  area  is  coronary  heart  disease.     The  research  assault 
on  this  prevalent  disorder  is  being  carried  on  in  many  institutions,  and 
some  of  the  recent  advances  have  captured  the  imagination  of  the  American 
people.     Coronary  intensive-care  units  are  indeed  decreasing  mortality 
and  changing  the  nature,  sophistication  and  expectations  of  practice. 
Surgical  procedures  to  augment  the  blood  supply  to  the  myocardium,  the 
creation  of  bypass  pumps  to  provide  temporary  aid  to  the  failing  ventricle, 
and  heart  transplantation  are  almost  as  well  known  to  lay  as  to  pro- 
fessional groups. 

But  the  widespread  interest  in  these  approaches,  and  the  fact  that 
we  are  learning  more  and  more  about  the  heart  in  the  process  of  the 
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surgical  tour  de  force,  still  do  not  promise  a  realistic,  practical  and 
ultimate  answer  to  the  biggest  single  threat  to  one's  expectancy  for  a 
long  and  useful  life.     We  must  look  deeper  into  the  problem. 

About  1.8  million  Americans  die  each  year.     A  million  of  these 
deaths  are  due  to  failure  somewhere  within  the  cardiovascular  system. 
But  man,  being  mortal,  must  die  of  something,  and  I  would  focus  atten- 
tion on  a  smaller  number  who  die  relatively  early  in  life  from  cardio- 
vascular disease.     For  the  sake  of  argument,  let  us  say  that  age  65  marks 
the  limit  of  premature  death;  and  by  this  somewhat  arbitrary  criterion, 
there  are  about  270,000  premature  deaths  from  cardiovascular  disease 
each  year  in  the  United  States,  chiefly  from  coronary  artery  disease, 
strokes,  and  hypertension. 

Progress  has  been  made  against  hypertension  through  use  of  drugs, 
but  we  have  had  little  success  in  preventing  coronary  artery  disease. 
Each  year  some  170  thousand  people  die  from  this  cause  before  the  age 
of  65.     It  is  our  Nation's  single  largest  cause  of  premature  death. 

It  is  also  largely  responsible  for  the  disproportionate  number  of 
premature  deaths  in  men  as  compared  with  women,  for  the  mortality  from 
coronary  heart  disease  among  men  vinder  65  is  nearly  three  times  that 
among  women  in  the  same  age  group. 

Further  evidence  that  many  of  these  premature  deaths  need  not  occur 
is  the  fact  that  our  death  rate  for  males  aged  35  to  65  is  more  than 
double  the  Swedish  death  rate — unless  the  Swede  moves  to  this  country. 
Swedish  migrants  to  the  United  States  gradually  develop  cardiovascular 
mortality  patterns  increasingly  similar  to  those  prevailing  here. 

For  all  intents  and  purposes ,  the  cause  of  the  heart  attack  is 
atherosclerosis,  and  we  know  of  three  extremely  common  and  potent  risk  factors 
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•  Elevated  blood  lipids 

•  High  blood  pressure 

•  Smoking 

Other  factors  such  as  metabolic  disorders — notably  diabetes,  obesity 
and  sedentary  living — increase  the  risk,  but  to  a  much  lesser  degree. 

Today  there  are  effective,  though  not  ideal,  blood-pressure- 
lowering  drugs;  and  cigarette  smoking  can,  at  least  theoretically,  be 
eliminated,  with  adequate  motivation.     Thus  the  focus  has  turned 
increasingly  to  the  problem  of  blood  lipids  as  the  factor  most  con- 
sistently associated  with  increased  risk  of  coronary  heart  disease. 

Until  recently  two  major  problems  existed.     First,  the  simple 
cholesterol  level  did  not  give  the  information  necessary  for  either  an 
accurate  diagnosis  or  a  plan  for  optimal  treatment.     The  second  problem 
was  that  to  get  such  information  was  so  costly  as  to  be  impractical. 
Recently,  however,  the  results  of  paper-strip  electrophoresis  have  been 
correlated  with  ultracentrifuge  classifications  of  blood  lipid  abnormalities. 
Using  this  simple  inexpensive  methodology,  it  has  been  possible  to 
separate  high-lipid  levels  into  five  laboratory  groups  which  correlated 
with  clinical  patterns.     The  extension  of  the  use  of  this  system  to 
general  practice  is  now  being  tested. 

An  example  of  the  problem  is  seen  in  the  coronary  drug  project  of 
the  National  Heart  Institute,  which  is  evaluating  the  effectiveness  of 
four  lipid-lowering  drugs  in  improving  long-term  survival  among  men  who 
have  previously  experienced  one  or  more  heart  attacks.  To  demonstrate 
this  unequivocally  in  a  group  at  highest  risk  requires  more  than  8,000 
volunteers,  a  follow-up  period  of  five  years,  and  an  outlay  of  some  $35 
to  $40  million.     Remember  now  that  the  result  may  show  no  effect  from  any  agent. 
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Soon,  I  fear,  we  shall  have  to  make  decisions  concerning  the 
advisability  of  mounting  a  definitive  study  to  determine  whether 
changes  in  the  American  diet  can  significantly  influence  our  morbidity 
and  mortality  from  coronary  artery  disease.     To  conduct  such  a  study 
in  an  open  free-living  population  might  require  30-  to  50,000 
participants  and  cost  up  to  $30  million  a  year  for  five  years  or 
more.     In  these,  the  cost  of  field  trials  and  related  studies  to 
verify  existing  hypotheses  of  causation,  prevention,  or  clinical 
management  is  nearly  always  extremely  high.     But  remember  that  in 
the  area  of  coronary  artery  disease  we  are  playing  for  extremely 
high  stakes. 

Let  me  return  briefly  to  something  I  said  earlier  about  the  health 
problems  of  the  poor.     They  have  more  illness  than  the  rich.  Indeed, 
they  have  four  times  as  many  heart  condition  cases  as  the  highest 
income  group  and  six  times  as  many  cases  of  high  blood  pressure. 

A  requisite  for  improving  the  health  of  the  coronary-prone 
individual,  rich  or  poor,  is  the  type  of  research  stretching  from  the 
ultracentrif uge  to  the  field  trial  that  I  have  just  described.  One 
can  delay  or  defer  such  studies;  and  quite  frankly,  under  the  type 
of  dollar  constraints  that  we  are  experiencing  at  present,  they  will 
be  delayed  or  deferred.     But  eventually  we  must  have  additional 
information  if  this  type  of  advance  in  health  is  to  occur. 

The  other  major  health  problem  that  I  wish  to  examine  is  dental 
disease.     It  is  illustrative  of  the  mood  of  the  country  that  more  and 
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more  Americans  are  looking  beyond  the  dramatic  killing  diseases  to 
everything  that  affects  the  quality  of  life.    A  recent  survey  of 
unmet  health  needs  ranks  tooth  decay  beside  poor  hearing  and  failing 
eyesight.     In  another  survey,  more  than  3  of  every  4  people  interviewed 
agreed  that  every  person  has  the  right  to  receive  needed  dental  care, 
free  of  cost,  if  he  cannot  afford  to  pay  for  it.    These  findings, 
needless  to  say,  point  up  the  significant  socio-economic  overtones 
associated  with  the  growing  awareness  of  the  importance  of  dental 
health. 

The  dimensions  of  the  problem  are  such  that  professional  and 
auxiliary  manpower  resources,  even  if  substantially  expanded,  could 
not  begin  to  meet  all  the  needs.     Dental  caries  alone,  which  affect 
98  percent  of  the  American  population,  occupies  over  half  of  the 
average  dentist's  time.     It  afflicts  50  percent  of  children  under  two 
years  of  age,  and  its  ravages  extend  into  the  adult  years.     Its  impact 
on  productivity  is  best  documented  in  the  experience  of  the  Armed 
Forces.     One  out  of  every  eight  men  fighting  in  Vietnam  has  to  be 
pulled  out  of  the  line,  for  up  to  five  days,  because  of  some  dental 
emergency.     Of  these  cases,  more  than  80  percent  are  the  result  of 
decayed  teeth  that  must  be  extracted  or  restored. 

Thus,  by  such  measurements,  dental  caries  would  certainly  be 
identified  as  a  major  national  health  problem.    An  assessment  of  its 
characteristics  also  reveals  it  to  be  a  biological  problem  whose 


solution  does  not  rest  in  conventional  treatment,  which  at  best  arrests 
decay  or  restores  tissue  lost  to  disease.    The  successful  use  of 
fluoride  in  connnunity  drinking  water  illustrates  the  biological  approach. 

Thus,  the  solution  to  the  caries  problem  cannot  be  sought  in  the 
dentist's  chair  alone,  and  we  cannot  expect  that  it  will  come  about 
automatically.    An  example  of  hov  a  great  deal  could  be  accomplished 
by  other  means  might  be  the  extension  of  fluoridation,  which  has  been 
shown  to  reduce  tooth  decay  up  to  65  percent  in  children.    From  a 
practical  standpoint,  however,  other  measures  must  also  be  taken,  if 
only  to  provide  protection  to  older  age  groups  and  those  in  communities 
where  water  fluoridation  is  not  feasible. 

I  might  add  that  more  also  needs  to  be  done  to  assure  greater 
public  acceptance  of  both  existing  and  forthcoming  preventive  measures. 

Fortunately,  the  upsurge  in  social  demands  for  health  care  has 
been  paralleled  to  some  degree  by  the  development  of  a  science  base 
which  will  permit  further  advances  against  dental  caries.     The  prospect 
for  success  of  an  accelerated,  concerted  attack  against  this  disease 
would  appear  to  be  highly  promising.    A  beginning  has  been  made  at  NIH 
in  giving  direction  and  visibility  to  this  effort  through  the  creation 
of  a  Caries  Task  Force.     This  task  force  takes  off  from  a  base  of 
knowledge  that  tooth  decay  is  a  typical  infectious  process,  resulting 
from  a  characteristic  group  of  bacteria  that  reside  on  the  teeth  and 
produce  acid  destruction  by  fermenting  dietary  carbohydrates.  Control 
of  this  disease  thus  depends  upon — 
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•  The  development  of  an  enhanced  resistance  of  the  tooth 
itself  to  acid  attack, 

•  The  elimination  or  control  of  the  microbial  plaques 
involved ,  and 

•  A  reduction  in  the  fermentable  and  plaque-supporting 
ingredients  of  the  diet. 

It  is  believed  that  by  mounting  a  vigorous  research  program  on  this 
foundation  of  knowledge,  caries  can  be  completely  preventable  within 
the  next  decade. 

Some  of  the  research  proposals  being  examined  by  the  task  force 
include  the  substitution  of  other  sugars  for  decay-causing  sucrose, 
the  use  of  phosphates  as  food  additives,  the  development  of  antibiotic 
and  other  chemical  agents  against  plaque,  the  development  of  new 
techniques  for  topical  fluoride  application,  and  the  sealing  of 
occlusal  surfaces  by  adhesive  materials. 

One  of  the  preventive  approaches  now  being  tested  under  the 
leadership  of  the  task  force  relates  to  the  use  of  an  enzyme,  dextranase, 
to  dissolve  the  bacteria-laden  plaque.    Acids  secreted  by  bacteria 
trapped  in  this  film  constantly  bathe  and  eventually  dissolve  the 
enamel  on  the  smooth  surfaces  of  the  teeth.      Caries  has  been  almost 
completely  prevented  in  hamsters  by  incorporating  small  amounts  of 
dextranase  in  their  food  and  water.     If  these  results  in  animal  trials 
are  borne  out  in  humans,  this  would  represent  one  of  the  more  significant 
contributions  to  preventive  dentistry  in  recent  years. 
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The  requisites  for  advances  in  health  are  of  course  varied  and 
multiple.     The  first  and  most  important  is  the  continued  attraction 
of  talented  and  dedicated  individuals  to  the  field  of  medicine.  Then, 
institutions  such  as  medical  schools  must  be  maintained  and  strengthened. 
The  knowledge  base  must  be  expanded  as  a  high  priority.  Critical 
manpower  shortages  must  be  overcome.     We  must  find  better  ways  to 
utilize  limited  resources,  human  and  otherwise.    And  all  of  this  at 
a  reasonable  cost. 

But  I've  tried  to  go  beyond  these  points  today — 

•  To  suggest  that  the  next  few  years  hold  unparalleled  promise 
as  the  "biological  revolution"  gains  momentum  and 

•  To  explore  briefly  two  major  health  problems  which  exemplify 
the  complexity  of  disease  prevention  and  control  for  the 
future . 

No  vaccine  or  single  drug  will  emerge  to  eliminate  premature  coronary 
artery  disease  or  dental  caries — yet  the  outlook,  if  adequate  resources 
are  deployed,  is  most  encouraging. 

Quite  frankly,  neither  the  forward  march  of  science  nor  enlightened 
social  pressures  have  yet  reached  the  critical  point  where  one  can 
view  optimistically  similar  progress  in  population  control  or  environ- 
mental and  behavioral  problems  of  man. 

One  can  identify  areas  for  profitable  attack  in  our  national  health 
problems,  and  even  devise  plans  for  moving  against  them;  but  our 


success  will  be  directly  proportioned  to  the  support  obtained.  Well- 
trained  scientists  and  educators,  adequately  implemented  and  working  in 
concert  in  various  academic  and  research  environments ,  are  the  backbone 
of  such  a  program;  and  the  knowledge  and  skills  derived  will  be  applied 
by  well-prepared  professionals  like  yourselves.     Such  an  endeavor  may  be 
expected  in  time  to  exert  a  marked  impact,  not  only  on  the  quality  and 
cost  of  health  care  but  also  on  the  solution  of  major  health  problems  in 
this  country. 
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SCIENCE  AND  SERVICE:    THE  ROLE  OF  NIH  AND  THE  MEDICAL  SCHOOL* 

Robert  Q.  Marston,  M.D.** 

This  is  an  important  day  for  each  of  us  here,  but  also  for  the 
broader  community  which  you  will  serve  as  physicians  and  scientists. 

As  I  was  having  some  final  thoughts  this  morning  about  my  remarks 
for  today,  I  received  a  call  from  one  of  your  local  radio  newscasters. 
This  reporter  asked  if  I  could  give  him  a  one-  or  two-minute  summary  of 
what  I  planned  to  say.    My  response  was  along  these  lines: 

I  feel  generally  optimistic,  I  said,  about  the  future  of  medicine 
in  this  country  and  about  our  capacity  to  respond  to  society's  needs 
over  the  next  decade  or  two.    I  am  encouraged  by  the  high  caliber  of 
people  entering  medicine  and  by  their  dedication  to  the  cause  of  better 
health.    I  am  also  encouraged  by  the  momentum  we  have  generated  in 
research  as  we  enter  this  revolutionary  era  which  many  in  science  are 
calling  the  Age  of  Biology.    And  finally,  I  am  deeply  gratified  by  the 
progress  we  have  made  in  developing  institutions  capable  of  supporting 
the  kind  of  health  programs  our  people  expect  today.    It  would  be  my 
purpose  to  discuss  the  role  of  those  institutions,  or  more  specifically, 
of  our  medical  schools  and  the  National  Institutes  of  Health. 

Two  health  problems  which  I  propose  to  draw  upon  for  examples-- 
largely  because  they  explain  the  optimism  I  have  indicated--are  coronary 

*Commencement  Address,  Albany  Medical  College  of  Union  University, 
Albany,  New  York,  May  31,  1969. 

**Director,  National  Institutes  of  Health,  U.  S.  Department  of  Health, 
Education,  and  Welfare. 
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artery  disease  and  dental  caries.    They  will  be  viewed  within  the 
institutional  context  I  have  just  alluded  to:  our  medical  schools  and 
their  relationship  to  the  Federal  Government,  particularly  NIH.  They 
will  also  be  viewed  as  an  expression  of  public  expectations  in  the  field 
of  heal th--expectations  that  will  increasingly  influence  our  entire 
medical  establishment. 

Public  expectations  concerning  medicine  are  reflected,  for  example, 
in  a  recent  Lou  Harris  survey,  from  which  I  should  like  to  quote  briefly. 
"The  economic  apprehensions  over  health,"  reports  Harris,  "are  abiding 
and  deep.    They  may  be  far  more  acute  for  the  poor,  but  for  somewhere 
over  one  family  in  every  three  of  the  country,  they  are  serious." 

Another  observation  was  phrased  thus:    "A  major  cry  emerging  from 
the  American  people  today  is  over  the  shortage  of  available  doctors." 
And  finally,  "In  its  own  pragmatic  way,  the  American  public  usually 
solves  its  problems  by  letting  them  get  worse  before  they  get  better. 
In  the  case  of  health,  there  are  many  signs  that  the  situation  is  widely 
believed  to  have  become  worse." 

The  survey  also  showed,  however,  that  doctors  have  consistently 
emerged  at  the  top  in  public  confidence. 

The  expectation  is  for  science-based,  high-quality  health  care--for 
quality  as  well  as  quantity.    This  expectation  comes  at  a  time  when 
biological  science  is  progressing  rapidly.    People  speak  of  a  revolution 
in  this  field  because  the  advances  looming  on  the  horizon  augur  a 
commanding  position  for  biology  in  the  period  ahead.    Much  will  depend, 
of  course,  on  advances  stemming  from  fundamental  studies--and  these  are 
largely  unpredictable.    But  let  us  look  for  a  moment  at  some  fields 
where  we  know  advances  will  take  place. 


One  thinks  immediately  of  the  unfolding  field  of  genetics.  Already 
such  techniques  as  chromosomal  and  biochemical  analysis  of  amniotic  cells 
early  in  pregnancy,  as  well  as  similar  studies  on  the  white  cells  of 
parents,  allow  a  degree  of  sophistication  in  genetic  counselling  which 
none  of  us  conceived  as  being  a  part  of  medicine  even  a  few  years  ago. 
Again,  competent  investigators  are  increasingly  confident  that  accumulating 
knowledge  of  the  biology  of  cancer,  particularly  in  its  relationship  to 
viruses,  will  allow  rapid  advances  in  this  field.    The  reawakened  interest 
in  interferon  and  infectious  diseases  goes  beyond  the  search  for  a  cure 
for  the  common  cold  to  a  broader  appreciation  of  basic  life  processes 
involving  nucleic  acids.    You  yourselves  could  suggest  additional  areas 
of  great  promise. 

One  of  those  would  almost  surely  be  the  problem  of  cardiovascular 
disease.    I  refer  particularly  to  the  problem  of  disability  and  pre- 
mature death.    There  are  one  million  cardiovascular  deaths  each  year  in 
the  United  States;  but  man,  being  mortal,  must  die  of  something,  and  I 
would  focus  attention  on  the  270,000  cardiovascular  deaths  among  those 
under  age  65,  of  which  170,000  are  due  to  coronary  artery  disease  alone. 
In  that  age  group,  fatality  from  coronary  artery  disease  is  nearly  three 
times  as  high  for  males  as  for  females.    Furthermore,  the  death  rate 
for  males  under  65  in  this  country  is  much  higher  than  in  several  other 
parts  of  the  world. 

To  all  intents  and  purposes,  the  cause  of  heart  attacks  is  athero- 
sclerosis, and  we  know  of  three  extremely  common  and  potent  risk  factors: 
elevated  blood  lipids,  high  blood  pressure,  and  smoking.    Other  factors, 
such  as  metabolic  disorders--notably  diabetes,  obesity  and  sedentary 


4 

li ving--increase  the  risk  but  to  a  much  lesser  degree.    Today  there  are 
effective,  but  not  ideal,  blood-pressure-lowering  drugs;  and  cigarette 
smoking  can,  at  least  theoretically,  be  eliminated  with  adequate 
motivation.    Thus  focus  is  turned  increasingly  to  the  problem  of  blood 
lipids  as  the  factor  most  consistently  associated  with  increased  risk 
of  coronary  heart  disease. 

A  relatively  simple,  inexpensive  technique  has  recently  been  developed 
for  separating  high  lipid  levels  into  five  laboratory  groups  which 
correlate  with  clinical  patterns.    Extension  of  this  system  to  general 
practice  is  now  being  tested.    Furthermore,  the  effectiveness  of  four 
1 i pi d- lowering  drugs  in  improving  long-term  survival  among  men  who  have 
previously  experienced  one  or  more  heart  attacks  is  being  evaluated 
through  the  coronary  drug  project  of  the  National  Heart  Institute.  To 
demonstrate  this  unequivocally  in  a  group  at  highest  risk  will  require 
more  than  8,000  volunteers,  a  follow-up  period  of  five  years,  and  an 
outlay  of  some  $35-  or  $40  million.    Also,  keep  in  mind  that  the  result 
may  show  no  effect  from  any  agent.    Such  research  is  expensive,  and  does 
require  the  cooperative  efforts  of  laboratory  scientists,  practicing 
physicians,  and  the  patient  himself. 

Even  more  difficult  decisions  confront  us  in  the  next  few  years  if 
we  wish  to  determine  whether  changes  in  the  American  diet  can  significantly 
influence  our  morbidity  and  mortality  from  coronary  artery  disease.  To 
conduct  such  a  study  in  an  open,  free-living  population  might  require 
30-  to  50,000  participants  and  cost  up  to  $30  million  a  year  for  five 
years  or  more.    Although  these  costs  are  high,  we  must  remember  that  they 
are  minuscule  compared  with  the  price  we  pay  for  coronary  artery  disease, 


and  that  we  must  have  accurate  information  before  we  can  presume  to 
recommend  profound  changes  in  the  way  people  live. 

The  other  major  health  problem  I  wish  to  examine  is  dental  caries, 
a  disease  that  affects  98  percent  of  our  total  population,  50  percent  of 
our  children  under  two,  and  occupies  over  half  of  the  average  dentist's 
time.    The  solution  to  this  problem  cannot  come  from  the  dentist's  chair 
alone.    Accordingly,  we  have  established  a  dental  caries  task  force  to 
explore  the  feasibility  of  a  concentrated  research  attack. 

This  task  force  starts  with  the  knowledge  that  tooth  decay  is  a 
typical  infectious  process,  resulting  from  a  characteristic  group  of 
bacteria  that  reside  on  the  teeth  and  produce  acid  destruction  by 
fermenting  dietary  carbohydrates.    Control  of  the  disease  might  be 
achieved  through  development  of  an  enhanced  resistance  of  the  tooth 
itself  to  acid  attack,  as  by  the  more  effective  use  of  fluoride.  Another 
approach  is  through  elimination  or  control  of  the  microbial  plaques 
by  use  of  antibiotics  or  the  enzyme  dextranase.    Still  another  approach 
is  through  reduction  in  the  fermentable  and  plaque-supporting  ingredients 
of  the  diet,  especially  sucrose.    It  is  believed  that  a  vigorous  research 
program  built  on  this  foundation  of  knowledge  can  render  dental  caries 
completely  preventable  within  the  next  decade. 

This  brief  examination  of  two  major  health  problems,  coronary 
artery  disease  and  dental  caries,  is  sufficient  to  demonstrate  that 
better  health  will  depend  on  many  things  ranging  from  the  research 
laboratory  to  preventive  medicine,  from  professional  education  to 
community  action.    At  the  same  time,  better  health  will  be  vitally 
influenced  by  the  nature  of  the  relationship  among  organizations. 
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professions  and  individuals.    A  special  relationship  of  interest  to  all 
of  us  on  this  day  of  your  graduation  is  that  of  your  government  and  your 
medical  school.    Let  me  explore  the  development  and  growth  of  each  of 
these  universes. 

The  nucleus  of  the  Government's  research  program  of  biomedicine 
is  the  National  Institutes  of  Health,  which  started  as  a  bacteriological 
laboratory  under  Joseph  J.  Kinyoun  at  the  Marine  Hospital  on  Staten 
Island,  New  York,  in  1887.    Important  advances  were  made  from  the  start 
and  continued  to  flow  from  the  small  laboratory  and  its  successors  in 
the  Washington  area--including,  for  instance,  the  recent  Nobel-prize- 
winning  work  of  Marshall  Nirenberg.    Today,  the  broad  mission  of  the 
National  Institutes  of  Health  extends  through  four  distinct  fields-- 
research,  research  training,  education  for  the  health  professions,  and 
biomedical  communications.    Although  our  Bethesda  campus  represents  the 
largest  medical  research  institute  in  the  world,  only  10  percent  of  our 
$1.5  billion  budget  is  actually  spent  for  intramural  studies.    The  rest 
goes  to  universities  and  other  institutions  throughout  the  country. 

The  modern  medical  school  grew  from  the  unstable  situation  represented 
by  the  fact  that  357  schools  had  been  organized  in  this  country  before 
1900  and  that  165  of  them  were  in  operation  at  that  time.  Following 
Abraham  Flexner's  report,  this  number  dropped  to  only  66  approved  medical 
and  basic  science  schools  in  1910.    But  Flexner's  work  had  another 
important  effect.    It  fixed  medical  education,  and  therefore  medicine 
itself,  to  the  rising  star  of  science.    And  it  created  the  interlocking 
faculties,  oriented  toward  the  basic  sciences  as  well  as  patient  care,  which 
characterize  the  university-medical  school  complex  of  today.  The 


history  of  these  modern  institutions  is  well  described  in  the  report 
submitted  by  Lowell  T.  Coggeshall  to  the  Association  of  American  Medical 
Colleges  in  1965.    By  way  of  summarizing,  I  quote  three  points: 

•  "Medical  education  has  increased  in  complexity." 

•  "Patient  care  has  become  a  major  medical  school  responsibility." 

•  "Research  has  grown  dramatically  in  relative  importance  as  well 

as  i  n  vol ume. " 

By  the  time  NIH  had  launched  an  extensive  program  of  research  and 
training  grants  in  the  late  1940's,  the  medical  schools  were  prepared  to 
respond.    Thus  in  1950,  among  all  institutions,  medical  schools  won  in 
open  competition  more  than  half  of  the  NIH  research  grants.    Last  year 
6300  grants  totaling  $317  million  were  awarded  to  medical  schools  for 
the  conduct  of  research--sti 1 1  about  half  of  our  total  research  grant 
expenditure. 

In  addition,  NIH  funds  support  an  estimated  24,000  individuals  for 
advanced  training  in  basic  science  and  clinical  specialties;  another 
32,000    receive  scholarships  or  grants;  and  29,000  receive  student  loans 
for  the  development  of  manpower  for  the  health  and  allied  health  pro- 
fessions.   About  $323  million  will  be  awarded  in  1969  for  research  and 
educational  construction  and  general  institutional  support.  Another 
$113  million  will  be  awarded  for  the  programs  of  clinical  research 
centers,  medical  libraries,  and  other  special  resources. 

The  importance  of  all  these  programs  to  the  medical  schools  is 
suggested  by  a  single  statistic  which  the  AMA's  Council  on  Medical 
Education  and  Hospitals  has  compiled:  that  the  Federal  Government  paid 
52  percent  of  the  total  expenditures  of  the  schools  in  the  year  1966-67. 
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The^e  programs  represent  a  vital  link  between  NIH  and  medical 
education.    While  NIH  funds,  policies,  and  the  impact  of  congressional 
and  executive  decisions  have  had  a  profound  effect  on  medical  schools, 
academia  has  played  a  significant  role  in  the  shaping  of  all  NIH  programs. 
For  instance,  more  than  2,000  individual  consultants,  outside  of  govern- 
ment, review  grant  proposals  and  supply  expert  advice  on  the  allocation 
of  resources. 

Under  law,  no  grant  can  be  awarded  by  NIH  unless  a  nongovernmental 
National  Advisory  Council  has  recommended  approval.    It  can  be  safely 
said  that  the  expansion  of  knowledge  which  has  taken  place  in  the  past 
two  decades,  and  the  deeper  understanding  of  the  biological  and  medical 
sciences  which  derives  from  this,  have  far  exceeded  expectations.  Not 
only  have  the  biology  books  been  rewritten,  but  medical  texts  reflecting 
the  information  on  which  medical  practice  rests  bear  virtually  no 
resemblance  to  those  published  before  World  War  II. 

In  considering  the  achievements  and  -^he  future  of  this  joint 
enterprise,  we  should  not  forget  the  enormous  investment  of  energy  and 
other  resources  it  represents.    Moreover,  if  we  wish  to  maintain  its 
viability,  we  must  continue  to  support  it  wisely  and  prudently. 

For  today  we  do  face  a  crisis  the  outcome  of  which  may  profoundly 
influence  your  practice  of  medicine.    To  some  degree  it  is  a  money  crisis: 
all  schools  face  financial  problems  in  meeting  heavier  responsibilities 
at  the  same  time  as  Federal  funds  are  reduced  because  of  the  strain  of 
Vietnam  and  the  growing  threat  of  inflation.    No  one  who  has  watched 
these  problems  worsen  in  recent  years  could  fail  to  be  alarmed. 

But  to  be  quite  candid,  there  are  strains  other  than  financial. 
In  1965  I  gave  a  commencement  address  at  the  University  of  Arkansas 


entitled  "To  Turn  a  Corner."    And  the  succeeding  years,  while  you  seniors 
have  been  in  medical  school,  have  surely  been  filled  with  more  tumult 
and  division  in  medicine  that  one  could  have  predicted  even  then.    It  is 
tempting  to  suggest  that  the  main  problems  are  peripheral  to  the  primary 
goals  of  medical  institutions  and  supporting  agencies.    But  the  medical 
schools  and  NIH  are  strongly  influenced  by  three  partially  external 
universes,  each  itself  at  the  vortex  of  pressures  for  change.  First, 
the  universe  of  education  generally.    Second,  the  whole  field  of  science, 
including  physical,  biological  and  social  sciences.    And  third,  the 
field  of  health  services. 

The  problems  in  education  generally,  and  especially  higher  education, 
are  the  main  theme  of  most  commencement  addresses  this  year.    The  issues 
are  complex  and  not  my  subject  today,  though  I  wish  to  reiterate  that 
the  problems  of  the  college  campus  impinge  directly  on  the  medical 
schools  of  the  Nation.    May  I  also  express  my  personal  belief  that  no 
nation,  in  the  final  analysis,  can  or  will  turn  against  its  youth. 

With  respect  to  science  generally,  we  see  a  growing  impatience, 
hear  accusations  of  dilettantism  and  lack  of  relevance  to  a  wide  range  of 
urgent  social  problems.    We  are  pressed  to  shape  our  research  programs 
toward  short-term  practical  goals,  or  to  discontinue  them  altogether, 
on  the  assumption  that  the  meager  resources  so  released  will  alleviate 
the  societal  problems. 

All  of  this  comes  at  a  particularly  bad  time  for  biomedical  science. 
As  I  have  said  before,  the  present  should  be  a  time  for  optimal,  not 
severely  limited,  investment  of  resources  in  research.    Ten  to  twenty 
years  ago  the  venture  capital  was  available  and  we  committed  it  to 
research.    Today  we  have  the  proof  that  significant  progress  can  be 
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made  in  genetics,  atherosclerosis,  virus  cancer,  dental  caries,  and 
many  other  areas. 

Finally,  with  respect  to  health  services,  the  Federal  Government 
and  the  schools  are  in  the  throes  of  developing  new  medical  delivery 
systems,  with  great  pressure  to  meet  the  health  needs  of  the  under- 
privileged.   In  a  period  of  budget  constraint,  in  the  din  of  rebellion 
and  turmoil,  we  must  beware  of  the  forces  that  divide.    We  cannot  buy 
more  with  less.    We  cannot  insure  better  health  by  attempts,  however 
wel 1 -motivated,  to  minister  without  requisite  knowledge  and  skill. 
In  short,  we  cannot  substitute  compassion  for  competence. 

As  medicine  becomes  more  complex  in  the  years  ahead,  the  questions 
I  have  touched  on  here  will  become  more  urgent.    For  those  of  you  who 
are  entering  medicine,  let  me  remind  you  again  of  my  theme  of  the  inter- 
dependence of  NIH  and  the  medical  schools.    And  let  us  remember  Benjamin 
Franklin's  words  at  the  signing  of  the  Declaration  of  Independence: 
"We  must  all  hang  together  or  assuredly  we  shall  all  hang  separately." 
For  we  are  faced  with  greater  demands  than  ever  before  to  deliver  high- 
quality  medicine  to  more  people  in  a  complex  world,  with  strongly 
competing  societal  needs.    We  can  only  hope  to  meet  those  demands 
through  understanding  and  respect  for  each  other's  goals  and  methods, 
strengths  and  deficiencies. 

Further  progress  will  continue  to  depend  largely  on  the  stability 
of  the  relationship  between  government  and  academia  in  the  health  area. 
The  scientific  excellence  growing  from  this  unique  relationship  has 
made  the  United  States  a  world  leader  in  the  health  sciences.  More 
importantly,  it  offers,  if  wisely  exploited,  almost  unlimited  future  | 
benefits  for  all  mankind. 
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^  ^C-  OUTLINi^ 

Goldthorpc,  Cairignn 
5/29/69 

SCIENCE  AKD  SERVICE:    THE,  ROLE  OE  NIH  ANT)  THE  ^.iEJ}ICAL  SCHOOL-^ 

Robert  Q.  Marston,  M. D. 

I.  Public  expectations  concerning  liealth. 
A.    Lou  Harris  Survey  findings : 

1.  Economic  apprehensions. 

2.  Shortage  of  available  doctors. 

3.  Public  confidence  in  doctors. 

4.  Belief  in  high  quality,  science-based  health  care. 

II.  Coronary  artery  disease, 

A.  Nature  of  problem. 

1.  One  million  cardiovascular  deaths  eacli  year  in  U.S. 

2.  270,000  premature  C.Y.  deaths  (those  under  65). 

3.  170,000  of  these  deaths  due  to  coronary  artery  disease  alone. 

4.  Male  m.ortality  from  coronary  artery  disease  in  those  luider 
65  is  three  times  that  among  women  same  age. 

B.  Main  causative  factors. 

1.  Elevated  blood  lipids. 

2.  High  blood  pressure. 

3.  Smoking. 

C.  Approach  to  problem  of  elevated  blood  lipids. 

1.    Development  of  simple  tests  separating  high- lipid  levels 
into  5  groups  correlating  with  clinical  patterns. 


^Commencement  Address,  Albany  Medical  College  of  Union  University, 
Albany,  N.Y.,  May  31,  1969. 

*^>Director,  National  Institutes  of  Health,  U.  S.  Department  of  Health, 
Education,  and  V.^elfare. 


;  2.    Evaluation  of  tests  in  general  practice. 

:  3.    Need  for  definitive  study:  30  to  50,000  participants, . 

i  5  years,  $30  million  a  year. 

III.    Dental  disease. 

A.  Nature  of  problem. 

1.  Affects  98  percent  of  Americans,  takes  over  half  of  dentists' 
time. • 

2.  Afflicts  50  percent  of  children  under  tv;o. 

3.  Forces  the  military  in  Vietnam  to  pull  1  out  of  every  8  men 
out  of  combat  for  up  to  5  days. 

B.  Approach  to  solutions. 

1.  Fluoridation  reduces  caries  in  children  65  percent. 

2.  Caries  Task  Force  to  investigate  research  proposals  for-- 

a.  Substituting  other  sugars  for  decay-causing  sucrose. 

b.  Use  of  phosphate  as  food  additives. 

c.  Use  of  antibiotics  against  plaque  fomation. 

d.  Developing  new  topical  fluoride  treatments. 

e.  Sealing  of  occQlusal  surfaces. 

£.    Use  of  enzyme  dextranase  to  dissolve  plaque. 

IV.    Federal  Government -medical  school  relationships. 
A.    NIH:  gro\\1:h  and  functions. 
1.    Early  achievements; 

a.  Diagnosis  of  bubonic  plague  in  San  Francisco. 

b.  Development  of  standards  for  biologic  products; 

c.  Demonstration  of  pellagra  as  dietary  deficiency  disease; 

d.  Discovery  of  cause  and  prevention  of  Roclcy  Mountain 
spotted  fever. 
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2.  Legislative  landmarks: 

a.  National  Caiicer  Act  of  1938. 

b.  Public  Health  Service  Act  o£  1944. 

c.  Various  laws  creating  categorical  institutes  of  NIH  in 
late  1940' s. 

3.  Present  mission  of  NIH  covers  4  fields: 

a.  Research, 

b.  Research  training, 

c.  Education  in  health  professions,  and 

d.  Biomedical  communications. 
B.    The  Modern  Medical  School. 

V 

1.  Reforms  promulgated  by  Flexner  Report. 

2.  Development  of  modem  medical  centers. 

3.  Strengthening  of  medical  education. 

a.  Ninty  percent  of  schools  affiliated  with  a  university. 

b.  Full-time  faculties. 

4.  Federal  aid  to  medical  education. 

a.  By  1950  medical  schools  accounted  for  more  than  half 
of  all  NIH  research  grants,  which  totalled  $15  million. 
Last  year  6300  grants  amounting  to  $317  million  went 
to  medical  schools  for  research- -still  about  half  of 
all  our  research  grant  funds. 

b.  NIH  funds  support  24,000  individuals  for  advanced  train- 
ing. 

c.  32,000  receive  scholarships  or  grants  and  29,000  get 
student  loans  for  development  of  health  manpower  and 
allied  professions, 

d.  In  F.  Y.  1969  NIH  programs  will  award- - 

(1)  $323  million  for  research  and  educational  construction 
and  general  institutional  support. 

(2)  Also  $113  million  for  clinical  research  centers, 
medical  libraries,  and  other  special  resources. 


4 

5.  Present  Crisis. 

a.  Fiscal  constraints. 

b.  Relevance  to  social  problems. 

c.  New  medical  delivery  systems. 

6.  Major  influences  upon  the  individual  career. 

a.  New  knowledge. 

b.  Nature  o£  our  medical  schools. 
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Science  and  Service:  Medical  Education  at  the  Crossroads 

Robert  Q.  Marston,  M.D.,  and  Marjorie  P.  Wilson,  M.D. 


MEMBERS  of  the  graduating  class,  ladies  and 
gentlemen:  I  am  very  pleased  to  be  here  as  you 
graduates  enter  formally  into  the  profession  of 
medicine.  Your  receipt  of  the  M.D.  degree  from  this 
great  university  admits  you  to  an  ancient  and 
honorable  profession  which  has  always  been  con- 
cerned with  the  most  difficult  problems  of  mankind. 
Despite  progress  over  the  centuries,  few  would  deny 
that  you  enter  medicine  at  a  time  when  more  is 
expected  of  you  than  ever  before  as  you  seek  to 
contribute  to  the  quahty  of  life  of  your  feUow  man. 

Dean  Hubbard  and  I  have  worked  together  for 
many  years  on  the  problems  you  will  now  engage- 
how  best  to  meet  the  expanding  needs  and  expecta- 
tions of  society  for  better  health.  Dean  Hubbard  was 
particularly  sensitive  to  these  issues  when  he  served  as 
President  of  the  Association  of  American  Medical 
Colleges.  Both  he  and  Dean  Gronvall  will  understand 
why  I  have  chosen  as  my  theme  today  "Science  and 
Service"  and  would  like  to  focus  on  "Medical 
Education  at  the  Crossroads." 

In  a  rather  literal  sense,  medical  education  is  the 
focal  point  of  our  aspirations  for  improving  the 
health  of  our  people.  It  is  a  juncture  where  many 
complex  elements,  notably  research,  education,  and 
service,  merge  and  must  accommodate  to  one  anoth- 
er. On  the  other  hand,  medical  education  and  its 
institutions  are  at  the  crossroads  for  the  future,  and 
some  would  say  that  survival  of  medical  education  as 
we  know  it  today  is  being  challenged. 

But  I  do  not  speak  to  you  with  despair.  On  the 
contrary,  I  am  increasingly  optimistic  that  we  can 
meet  the  essential  health  needs  of  the  nation.  I  base 
my  faith  in  part  on  the  ability  of  our  profession  to 
attract  the  kind  of  talent  and  devotion  represented  by 
this  graduating  class.  I  am  also  supported  by  the 
conviction  that  we  have  been  uniquely  successful  in 
creating  a  revolution  in  biology  which  has  only  begun 
to  make  itself  felt  in  medicine.  Finally,  I  am  keenly 
aware  that  this  country  is  increasingly  committed  to 
seeking  better  health  for  all.  My  basic  optimism, 
however,  does  not  blind  me  to  the  fact  that  we  face 
formidable  problems  in  medicine  in  the  years  ahead. 
Some  of  the  most  difficult  will  relate  to  medical 

Based  on  a  commencement  address  at  the  tTniversity  of 
Michigan  Medical  School,  Ann  Arbor,  June  6,  1969. 

Dr.  Marston  is  Director,  National  Institutes  of  Health, 
U.S.  Department  of  Health,  Education,  and  Welfare.  Dr. 
WUson  is  Assistant  Director  for  Program  Planning  and 
Evaluation,  National  Institutes  of  Health,  Department  of 
Health,  Education,  and  Welfare,  Bethesda,  Maryland. 


education  and  the  supply  of  health  manpower. 

Medical  education  in  the  United  States  is  viewed  as 
being  the  best  the  world  has  ever  known,  and  at  the 
same  time,  so  deficient  as  to  require  radical  overhaul. 
Some  say  the  schools  are  affluent,  others  that  they 
are  bankrupt.  There  is  no  difficulty  in  obtaining 
various  views  concerning  medical  education.  A  grow- 
ing literature  is  available,  many  distinguished  and 
representative  committees  and  commissions  have 
issued  valuable  reports,  and  almost  all  medical  schools 
in  the  last  decade  have  undergone  searching  examina- 
tion of  goals  and  purposes.  Yet  there  is  an  over- 
whelming temptation  to  seek  simplistic  answers. 

In  a  recent  lecture  dealing  with  the  tasks  of 
renewal  in  today's  society,  John  W.  Gardner^  posed 
the  dilemma  in  this  way: 

When  we  believed  that  the  king  or  the  courthouse  gang 
were  in  charge,  at  least  we  weren't  puzzled.  Perhaps  the  most 
frustrating  thing  of  all  is  not  to  know  whom  to  blame.  Given 
that  puzzling  question,  two  opposing  hypotheses  emerge. 
One  is  essentially  paranoid  and  says,  "Evil  people  with  evil 
purposes  are  running  things  behind  the  scenes."  This  is  the 
view  of  the  far  right  and  the  far  left ....  The  other 
hypothesis  is  that  perhaps  no  one  is  in  charge-and  that  may 
be  the  most  frustrating  conclusion  of  all ...  . 

Is  there  any  way  for  the  large,  highly  organized  modern 
society,  whatever  its  ideology,  to  avoid  the  beehive  model? 
The  honest  answer  has  to  be  "Perhaps."  There  is  a  possible 
path  to  salvation- not  easy,  not  uncompUcated,  but  identifi- 
able. There  are  a  great  many  things  we  can  do  to  redesign 
large-scale  organization  so  that  it  is  a  hospitable  environment 
for  the  individual.  And  there  are  many  things  we  can  do  to 
tone  up  our  tradition  of  individual  freedom  so  that  it  can 
survive  in  the  modern  world. 

When  we  consider  "medical  education  at  the 
crossroads,"  several  things  come  to  mind:  the  man- 
power crisis;  the  blending  of  research,  education,  and 
service  activities;  and  special  problems  of  various 
types  of  schools— ranging  from  the  less  affluent 
schools  where  basic  existence  is  threatened,  as  one 
example,  to  those  relatively  few  institutions,  predom- 
inantly private  (although  The  University  of  Michigan 
is  a  striking  example  of  a  pubhc  institution  included 
in  this  group),  which  are  training  the  majority  of  the 
future  medical  school  faculty  members. 

Research 

We  are  aware  that  certain  changes  in  our  system 
for  supporting  medical  research  are  desirable  and 
inevitable.  The  type  of  hard  question  we  ask  ourselves 
is:  What  should  the  balance  be  among  investigator- 
initiated  project  research,  institutional  support,  and 
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targeted  research  and  development?  If  changes  are 
introduced  too  abruptly,  however,  the  results  could 
be  highly  destructive.  For  example,  a  mass  exodus  of 
highly  trained  medical  scholars  from  the  university  to 
private  medical  practice  as  a  result  of  a  precipitous 
decline  in  overall  research°support  would  only  mod- 
estly increase  the  number  of  practicing  physicians, 
but  would  make  it  impossible  to  maintain  a  full  time, 
high  quahty  clinical  faculty  for  teaching,  research, 
and  clinical  care  in  many  medical  schools. 

This  would  have  an  immediate  and  devastating 
impact  on  medical  education.  The  loss  of  quahty 
suffered  over  time  would  be  incalculable,  as  prom- 
ising young  men  would  turn  away  from  academic 
careers  with  only  small  hope  of  competing  for 
support  for  their  research  interests.  The  strength  of 
the  national  academic  "system"  for  teaching  and 
research  would  be  undermined  and  only  recovered 
over  a  long  period  and  at  much  greater  cost— and  it  is 
inevitable  that  it  would  have  to  be  reestablished. 
Thus,  contemplated  change  in  the  level  or  pattern  of 
Federal  support  for  biomedical  research  needs  careful 
analysis  of  the  potential  immediate  and  long-range 
effects  for  both  harm  and  benefit. 

Biomedical  research  has  found  a  natural  focus  in 
academic  institutions,  particularly  medical  schools,  to 
a  far  greater  extent  than  has  research  in  any  other 
area  of  science.  This  is  reflected  in  the  unique 
relationship  which  has  developed  over  the  past  20 
years  between  the  universities  and  the  National 
Institutes  of  Health.  Moreover,  research  in  these 
institutions  has  become  interwoven  with  the  related 
responsibilities  for  teaching  and  service.  Trends  which 
will  impact  on  these  institutions  are  the  serious 
curtailment  of  funds  for  research  without  adequate 
offset  from  other  sources,  greater  emphasis  on  tar- 
geted research  than  on  fundamental  research,  and  the 
growing  climate  of  anti-research  which  may  be  part  of 
the  general  anti-intellectualism  so  conspicuous  today. 

Dr.  Lee  DuBridge,^  Science  Advisor  to  the  Presi- 
dent and  Director  of  the  Office  of  Science  and 
Technology,  eloquently  expressed  his  philosophy 
recently  on  the  importance  of  science,  in  testimony 
before  the  Subcommittee  on  Science,  Research  and 
Development  of  the  House  Committee  on  Science 
and  Astronautics,  re:  H.R.  35,  February  19,  1969: 

We  as  a  nation  are  confused  and  troubled  on  many  fronts 
and  on  many  issues.  We  are  troubled  by  a  costly  war  in  a  far 
distant  land.  We  are  troubled  by  our  less  than  cordial 
relations  with  many  other  nations  and  peoples  on  this  tiny 
planet  ....  We  are  distressed  by  the  troubles  in  our  cities, 
about  the  unhappy  relations  between  black  and  white 
Americans,  about  the  breakdown  of  the  peaceful  and 
scholarly  atmospheres  in  our  schools  and  colleges.  We  are 
distressed  by  air  pollution,  water  pollution,  about  the  disaster 
to  the  Santa  Barbara  beaches,  about  noise  and  traffic  on  our 
streets  and  in  the  air  ...  . 

So  it  is  not  surprising,  in  these  troubled  times,  that  many 


people  ask:  What  is  science  doing  for  us?  Isn't  it  true  that 
science  and  technology  are  the  cause  of  many  of  our 
troubles?  Can't  we  devote  our  energies  and  our  money  to 
more  urgent  problems?  .  .  . 

Is  it  that  we  have  too  much  knowledge  and  have 
developed  too  much  skill  in  using  it?  Certainly  not! 

We  are  only  beginning  in  our  search  for  knowledge.  We 
are  still  groping  to  find  more  effective  and  more  thoughtful 
and  considerate  ways  of  using  it. 

We  often  think  that  new  technological  devices  or  new 
social  inventions  spring  suddenly  from  the  minds  of  a  great 
inventor  or  from  a  massive  new  effort.  But  in  every  case  the 
inventor  had  built  upon  a  vast  base  of  fundamental  knowl- 
edge that  had  grown  out  of  the  basic  research  endeavors  of 
previous  generations  of  scholars ....  Radio,  television,  the 
automobile,  the  airplane  and  all  the  other  marvels  of  modern 
technology  similarly  stem  from  the  results  of  basic  research 
in  physics  and  chemistry  which  long  antedated  these  appar- 
ently "new"  inventions.  Similarly  our  modern  methods  of 
curing  many  diseases  and  alleviating  much  human  suffering 
were  made  possible  by  the  work  of  physicists,  chemists, 
biochemists  and  biologists  stretching  back  50  to  100  years. 

DuBridge's  thesis  is  that  in  many  ways  our  human 
ideals  and  goals  have  moved  ahead  faster  than  our 
physical  and  intellectual  abilities  to  achieve  them,  and 
that  we  must  continue  to  press  for  greater  scientific 
understanding  and  technological  capability. 

President  Nixon's^  comments  concerning  science 
and  its  future  role  are  also  particularly  apphcable  to 
biomedical  research: 

Science  has  served  mankind  faithfully  and  well.  It  has 
dramatically  extended  the  average  lifetime,  shortened  geo- 
graphical distances,  increased  industrial  productivity,  reduced 
poverty,  and  .  .  .  contributed  significantly  to  the  cause  of 
freedom  ....  If  science  and  technology  were  to  flounder  or 
stagnate,  many  of  our  hopes  would  collapse.  To  the  extent 
that  we  neglect  the  source  of  our  greatness,  and  to  the  extent 
that  we  fail  to  preserve  the  conditions  of  openness  and  order 
that  made  our  progress  possible,  we  are  living  off  the  land  of 
civilization  without  refertilizing  it  ...  . 

Biomedical  research  has  come  a  long  way  since  the 
problems  of  World  War  II  provided  the  initial  impetus 
for  the  commitment  to  support  science.  In  the 
quarter  century  an  extraordinary  network  of  talented 
investigators  and  research-oriented  institutions  of 
excellence  has  been  created  in  the  United  States.  A 
detailed  recital  of  the  research  accomplishments  is 
beyond  the  scope  of  this  address.  Suffice  it  to  say 
that  the  expansion  of  knowledge  and  understanding 
of  the  biological  and  medical  sciences  has  by  far 
exceeded  expectations,  has  probably  eclipsed  the  rate 
of  advancement  of  any  other  field  of  science  during 
the  same  period,  and  has  given  rise  to  the  conviction 
within  the  scientific  and  technical  community  that 
the  world  is  on  the  threshold  of  the  "Age  of 
Biology." 

The  programs  supported  by  NIH  are  generally 
recognized  as  mission-oriented,  in  the  sense  that  the 
scientific  research  supported  under  them  is  directed 
at  the  acquisition  of  new  knowledge,  not  as  an  end  in 
itself  but  primarily  as  a  means  to  solve  health 


200 


"'■'i' 


problems.  The  great  bulk  of  this  work— over  90 
percent-has  been  carried  out  in  nongovernmental 
institutions.  The  allocation  of  resources  for  research 
has  been  influenced  to  a  considerable  degree  by  a 
broad  array  of  consultants  from  outside  of  govern- 
ment, numbering  at  the  present  time  more  than 
2,000,  who  have  participated  in  the  selection  process 
with  us.  This  remarkable  "research  system"  reached 
full  development  as  recently  as  five  or  six  years  ago, 
taking  actually  two  decades  to  build. 

As  I  visit  the  various  Institutes  at  NIH  and  review 
their  programs,  I  see  concrete  evidence  of  health  gains 
made  possible  by  "venture  capital"  invested  in 
research  in  the  last  20  years.  Work  conducted 
throughout  the  nation  enables  our  scientists  to  speak 
confidently,  for  example,  of  developing  the  capability 
for  controlling  dental  caries,  of  significantly  reducing 
the  problem  of  premature  deaths  from  coronary 
artery  disease  in  the  American  male,  of  truly  major 
breakthroughs  in  the  understanding  of  cancer,  and  of 
practical  applications  of  knowledge  in  genetics  to  the 
care  of  patients. 

Perhaps  even  more  important,  I  hear  of  substantial 
progress  in  fundamental  research.  The  decoding  of 
the  nucleic  acids,  the  synthesis  of  an  enzyme,  the 
work  on  a  microscope  so  powerful  it  can  photograph 
a  single  molecule,  and  developments  pointing  to 
major  advances  in  the  behavioral  sciences— these  are 
some  of  the  areas  that  offer  exciting  promise  in  basic 
research.  And  although  I  have  been  hearing  these 
things  all  my  life  as  a  scientist,  there  is  a  difference 
today— a  difference  I  can  ascribe  only  to  the  fact  that 
we  seem  to  be  approaching  a  critical  period  in 
biological  research,  a  period  such  as  the  physical 
sciences  passed  through  several  decades  ago  with  the 
acquisition  of  a  critical  mass  of  knowledge,  a  pool  of 
highly  trained  investigators,  and  sophisticated  re- 
search techniques.  All  this  suggests  that  we  can  look 
with  optimism  toward  the  development  in  the  near 
future  of  general  theories  of  life  and  disease.  I  find 
this  very  real  and  very  relevant  to  the  needs  and 
aspirations  of  the  human  race.  Indeed,  expansion  of 
the  knowledge  base  of  medicine  will  determine,  more 
than  any  other  factor,  our  ability  to  improve  the 
health  of  old  and  young,  rich  and  poor. 

Education 

The  core  function  of  an  academic  institution  is  the 
education  of  its  students.  The  concern  of  the  medical 
schools  with  this  function  is  reflected  in  curriculum 
changes  reported  by  many  schools  at  last  fall's  AAMC 
seminar  on  the  medical  curriculum.  A  series  of 
milestone  reports  over  the  past  decade  have  articu- 
lated with  almost  a  single  voice  the  need  for  a  greater 
number  of  physicians,  and  in  the  past  year  the 
medical  schools  have  begun  to  respond  to  this 


quantitative  need  for  change.  The  most  striking 
evidence  of  our  national  need  is  that  last  year  the 
number  of  foreign  medical  graduates  entering  the 
United  States  exceeded  our  own  graduates.  The 
number  of  foreign  medical  graduates  entering  the 
country  annually  has  increased  from  just  over  5,700 
in  1962  to  8,000  last  year,  as  compared  with  an 
average  domestic  graduation  of  about  8,000. 

Many  beheve  that  the  richest  nation  in  the  world 
can  and  should  do  much  more  to  produce  the  medical 
manpower  it  needs,  and  that  this  can  be  accomplished 
while  at  the  same  time  maintaining  and  improving  the 
quality  and  relevance  of  medical  education.  The 
climate  for  action  and  the  sense  of  urgency  are  clearly 
visible.  Fifty  percent  of  poor  children  still  do  not 
have  adequate  immunization,  and  64  percent  of  poor 
children  have  never  seen  a  dentist.  Forty-five  percent 
of  women  who  have  babies  in  public  hospitals  have 
not  had  prenatal  care.  An  infant  born  to  poor  parents 
has  twice  the  risk  of  dying  before  his  first  birthday 
than  a  child  from  a  non-poor  family.  These  problems, 
of  course,  will  not  be  remedied  by  increased  numbers 
alone;  the  substance  and  organization  of  the  delivery 
of  health  services  in  the  future  will  have  to  be 
different.  But  the  solution  through  the  institution  of 
new  service  patterns  is  undoubtedly  some  time  away, 
[n  the  years  immediately  ahead,  population  growth, 
increased  income,  and  high  educational  levels  mean 
greater  general  demands  for  medical  and  dental 
services,  further  burdening  the  woefully  inadequate 
services  to  the  poor. 

With  the  passage  of  health  manpower  legislation, 
beginning  in  1963,  there  are  now  Federal  funds 
for  support  of  medical  education.  This  comes  at  a  time 
when  there  is  a  general  awareness  of  the  needs  for 
additional  manpower— a  deficit  sharply  emphasized, 
as  I  have  said,  by  the  fact  that  we  are  importing  many 
physicians  from  less  fortunate  nations  to  supplement 
those  graduated  from  our  own  medical  schools.  To 
meet  these  urgent  needs,  there  is  a  greater  disposition 
to  apply  at  least  some  of  the  resources  required  and  a 
firm  commitment  to  make  the  necessary  changes  in 
the  educational  system. 

Fortunately,  this  comes  after  a  decade  of  experi- 
mentation in  medical  education  and  at  a  time  when 
our  institutions  are  intellectually  wealthy,  thougli  in 
some  cases  financially  impoverished.  Thus  the  stage 
seems  unusually  well  prepared  for  a  major  move 
forward.  Yet  a  certain  hesitancy  is  clearly  evident.  All 
agree  that  numbers  alone  will  not  solve  our  health 
problems— that  special  attention  must  be  given  to 
unmet  health  needs,  as  in  the  ghettos  and  isolated 
rural  areas.  There  is  also  a  maldistribution  among 
various  specialties  of  medicine,  and  curricula  must 
advance  with  the  times.  There  is  an  understandable 
reluctance  to  "fix"  the  present  educational  system  at 
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a  time  of  some  uncertainty  about  the  form  of  the 
dehvery  systems.  Many  want  a  more  coherent  strat- 
egy—Federal, state  and  institutional-which  will  as- 
sure that  manpower  resources  needed  to  improve 
heahh  services  will  indeed  be  effective. 

Educational  institutions  are  at  the  crossroads  on 
the  manpower  issue  because  their  students,  their 
communities,  their  facilities,  their  deans  and  presi- 
dents, their  alumni,  their  pubUc  officials  are  alarmed 
about  manpower  shortages— numbers,  distribution, 
types  of  health  personnel.  Medical  schools  now  have 
the  moral  support,  motivation,  and  competence  to 
respond  to  manpower  needs.  But  here,  as  in  the  case 
of  the  biological  revolution,  financial  constraints  due 
to  inflation  and  war  complicate  the  picture. 

Service 

In  the  area  of  service,  the  problems  of  educational 
institutions  relate  largely  to  the  unresolved  problems 
of  health  services  generally— problems  of  cost,  of 
distribution,  of  responsibility  without  the  commit- 
ment of  adequate  resources.  Medical  schools  do 
belong  in  the  medical  service  business  just  as  they 
belong  in  the  research  business.  But  just  as  they  are 
not  simply  research  institutes,  neither  are  they  simply 
community  hospitals.  They  are  complex  enterprises 
carrying  out  multiple  missions. 

Institutions  for  medical  education  have  a  major 
but  shared  responsibiHty  in  the  area  of  health 
services,  if  only  because  exemplary  health  care  is  a 
part  of  the  educational  process  and  because  educa- 
tional institutions  are  the  only  available  reservoir  for 
certain  types  of  talent  and  capability. 

Whatever  else  happens  in  the  organization  and 
delivery  of  health  services  in  this  country,  it  seems 
clear  that  some  degree  of  regionahzation  involving  the 
sharing  of  responsibilities  and  resources  will  come  to 
pass.  Research  in  the  organization  and  delivery  of 
services  will  increase,  and  will  require  model  pro- 
grams, often  involving  special  populations  such  as  the 
disadvantaged.  The  highly  trained  residents  and  grad- 
uates who  have  been  going  out  to  practice  in  recent 
years  will  serve  as  major  bridges  between  academia 
and  other  practitioners. 

To  return  to  the  theme  of  my  address— medical 
education  at  the  crossroads— let  me  reiterate  that  the 
expectations  of  the  American  people  concerning 
health  services  are  very  high.  They  expect  them  to  be 
science-based  and  generally  available,  whether  the 
services  concern  environmental  control,  preventive 
medicine,  curative  medicine,  or  rehabilitative  care. 
They  clearly  expect  miracles  and  they  expect  them  in 
quantity.  Their  expectations  so  outstrip  our  ability  to 
deliver  that  all  of  us  in  the  health  field  can  anticipate 
unfair  criticism  at  times  and  pressures  from  many 
directions. 


It  is  important  that  we  do  not  underestimate  the 
seriousness  and  extent  of  these  expectations.  A  recent 
Lou  Harris"*  survey  indicated  that  concern  for  health, 
while  greatest  among  the  poor,  affects  our  population 
at  large.  Let  me  quote  a  few  sentences  from  this 
report:  "The  economic  apprehensions  over  health  are 
abiding  and  deep.  They  may  be  far  more  acute  for  the 
poor,  but  for  somewhere  over  one  family  in  every 
three  of  the  country,  they  are  serious."  Another 
observation  was  phrased  thus:  "A  major  cry  emerging 
from  the  American  people  today  is  over  the  shortage 
of  available  doctors."  And  a  final  quote:  "In  its  own 
pragmatic  way  the  American  public  usually  solves  its 
problems  by  letting  them  get  worse  before  they  get 
better.  In  the  case  of  health,  there  are  many  signs  that 
the  situation  is  widely  believed  to  have  become 
worse." 

The  Crossroads 

All  these  expectations  come  at  a  time  when  there 
is  strong  and  serious  competition  for  resources.  As 
recently  as  two  years  ago  we  still  talked  about  this 
affluent  country's  ability  to  attack  the  problems  of 
the  cities,  of  the  universities,  of  health,  along  with 
carrying  our  Vietnam  commitments.  Today  we  know 
that  even  when  the  war  in  Vietnam  is  over,  the 
pressing  problems  that  clamor  for  attention  will  far 
exceed  our  available  resources,  human  and  financial. 
Health  will  probably  fare  well  in  this  competition  for 
funds  because  it  is  relatively  easy  to  understand  and 
concerns  all  people.  But  we  must  be  scrupulously 
honest  and  forthright  in  pleading  our  case.  Because  it 
is,  by  and  large,  a  good  case,  we  are  willing  to 
undergo  the  same  type  of  scrutiny  required  in  any 
other  field:  cost  effectiveness,  priorities,  and  marginal 
benefits.  I  realize  these  are  cold  and  unwelcome 
words  in  a  profession  concerned  with  the  healing  arts. 
But  we  are  no  longer  immune  from  such  questions. 

I  think  we  should  also  recognize  that  over  the  next 
few  years,  strong  divisive  forces  will  be  seeking 
tradeoffs  among  research,  education,  and  service- 
seeking  shortcuts  where  the  short-term  goal  takes 
precedence  over  requisites  for  the  future;  where  the 
substantive  base  for  improving  health  is  less  persua- 
sive than  the  well  intended  assertion.  A  simple 
comparison  of  the  nation's  $2.5  billion  expenditure 
for  medical  research  last  year  with  its  $53  billion  in 
total  health  costs  illustrates,  I  think,  the  folly  of 
sacrificing  to  short-term  goals!  But  you  will  recall 
that  I  said  I  was  encouraged  and  generally  optimistic. 
I  see  this  nation  as  having  a  unique  opportunity  to 
contribute  to  the  health  and  welfare  of  all  mankind. 
And  I  think  that  you  who  are  graduating  today  will 
agree  with  me  on  that  point. 

Despite  John  Gardner's^  well  founded  concern 
that  even  excellent  institutions,  run  by  excellent 
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human  beings,  are  inherently  sluggish,  indifferent  to 
innovation,  slow  to  respond  to  human  need,  and  not 
eager  to  reshape  themselves  to  meet  the  challenge  of 
the  times,  the  academic  institution  is  potentially  the 
most  effective  instrument  for  change  in  medicine.  An 
equally  and  uniquely  powerful  force  is  the  young 
physician  himself.  At  the  crossroads,  these  "instru- 
ments for  change"  can  determine  the  course  to  be 
followed  in  the  future. 

In  responding  to  intense  pressures  to  participate  in 
the  solution  of  urgent  social  problems,  the  medical 
school  must  not  abandon  its  traditional  responsibility 
for  scholarship,  inquiry,  and  criticism,  and  it  must 
maintain  sufficient  aloofness  or  objectivity  to  contin- 
ue to  function  in  these  areas.  It  must  apply  the  same 
spirit  of  inquiry  and  evaluation,  the  same  standards  of 
quality,  to  community  health  services  which  it  may 
eagerly— or  reluctantly— undertake  to  provide.  It  must 
hardheadedly  recognize  its  Umitations,  but  also  its 
strengths,  as  well  as  its  potential  as  an  instrument  for 
change  in  the  delivery  of  health  services  in  the  future. 

The  contribution  to  research  in  the  delivery  of 
health  services  can  be  as  great  as  it  has  been  in 
fundamental  biology— but  it  must  be  equally  distin- 
guished. To  undertake  these  expanded  functions,  as 
well  as  obligations  for  educating  more  doctors, 
updating  the  curriculum,  and  continuing  to  increase 
the  scientific  and  technological  base  for  medicine,  the 
medical  schools  will  have  to  become  more  efficiently 
operated  institutions— with  better  machinery  for  get- 
ting things  done  and  much  less  waste  motion  than 
could  be  afforded  in  the  past. 

More  emphasis  on  ambulatory  care  will  improve 
many  aspects  of  care  and  wOl  help  with  problems  of 
cost.  Establishing  access  to  care  in  the  community 
holds  promise  and  has  been  suggested  repeatedly— 
perhaps  most  forthrightly  in  the  study^  on  the  costs 
of  medical  care  in  1932!  A  recent  article  in  the  New 
England  Journal  of  Medicine^  places  the  modern 
concept  of  the  neighborhood  health  center  in  histori- 
cal perspective  and  discusses  the  inherent  problems 
which  have  been  encountered  along  the  way  since  the 
health  center  movement  began  in  1910-15.  There  are 
no  easy  answers,  but  we  are  still  hopeful. 

The  Federal  Government  must  also  take  a  hard 
look  at  the  national  goals  for  health  which  have  been 
set  forth,  and  its  commitment  toward  providing 
assistance  in  acliieving  them.  For  example,  to  what 
extent  should  we  subsidize  medical  schools?  The 
present  level  of  medical  school  expenditures  attribut- 
able to  the  Federal  government  is  52  percent.  We  are 
one  of  the  few  developed  nations  of  the  world  which 
does  not  provide  a  full  subsidy  for  medical  education. 
There  are  equally  hard  questions  related  to  Federal 
underwriting  of  the  cost  of  medical  care  which,  by 
comparison,  may  make  those  related  to  the  level  of 


research  support  seem  simple. 

It  has  been  said  that  many  of  the  health  problems 
of  the  poor  in  our  country  relate  more  to  sociological 
needs  than  to  medical  needs-and  that  poverty, 
undereducation,  and  poor  living  conditions  must  be 
remedied  or  good  health  care  will  be  in  vain.  Some  of 
the  problems  of  bringing  health  care  to  the  disadvan- 
taged are  part  of  the  "sociology  of  medicine."  Why  is 
it  so  difficult  to  provide  the  necessary  preventive  and 
curative  services?  First  of  all,  the  appropriate  institu- 
tional forms  for  providing  the  service  must  be 
built— if  not  from  a  bricks  and  mortar  standpoint, 
then  from  a  conceptual  standpoint-and  most  impor- 
tantly, the  people,  particularly  the  physicians,  must 
be  there  to  work.  What  kinds  of  incentives  are 
necessary  to  entice,  encourage,  inspire  our  physicians 
to  go  where  they  are  most  needed?  The  young  corps 
of  graduating  physicians  can  help  us  with  this.  Our 
present  group  of  students  is  more  responsive  to 
human  needs  and  more  sensitive  to  the  social  crises  in 
our  country  than  any  previous  group,  or  at  least  they 
are  more  vocal  about  it. 

Whether  we  face  a  real  or  a  pseudo  crisis  in  health 
care,  it  is  predictable  that  our  traditional  patterns  wOl 
change.  Our  academic  institutions  can  select  the  road 
that  leads  to  the  understanding  and  demonstration  of 
what  can  work,  and  the  young  physicians  of  the 
future  are  the  ultimate  instruments  for  effecting  the 
transformation.  There  may  be  sacrifices  ahead  for  all 
of  us  in  medicine,  but  particularly  the  young  physi- 
cians caught  up  most  intimately  in  the  changing 
times.  What  are  you  willing  to  do?  In  a  sense,  you  are 
even  now  an  unorganized  voluntary  corps! 

May  I  say  in  closing  that  it  makes  a  difference  who 
says  such  things.  I  am  expected  to  say  them  because 
it  is  my  business,  and  thus  inevitably  such  statements 
are  taken  for  granted.  But  for  you  who  are  now 
entering  your  chosen  profession  and  seeking  to 
advance  the  cause  of  health,  there  is  a  clear  obligation 
to  understand  the  forces  now  shaping  medicine,  to 
interpret  them  to  your  community,  and  to  use  your 
idealism  constructively  and  creatively. 

Medical  education  and  its  institutions  are  in  truth 
at  the  crossroads  in  1969.  Ten  years  from  now  The 
University  of  Michigan  will  be  different  from  the 
institution  you  leave  today,  and  its  graduating  class 
will  be  different  from  yours.  Your  job  and  mine  is  to 
be  sure  it  is  better,  not  worse,  that  it  is  still  a  source 
of  new  knowledge  for  the  world,  that  its  teaching  is 
both  excellent  and  relevant,  and  that  its  service 
contributes  to  the  broader  field  of  heahh  care. 
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BIOLOGICAL  SCIENCE  AND  THE  FUTURE  OF  MAN* 
Robert  Q.  Marston,  M.D.** 

The  twentieth  annual  meeting  of  the  Tissue  Culture  Association  is 
an  occasion  of  particular  significance,  and  I  am  most  grateful  for  the 
opportunity  to  meet  with  you  and  speak  briefly  on  some  topics  of  mutual 
interest. 

One  reason  that  your  meeting  is  significant  is  that  it  marks  the 
coming  of  age  of  a  remarkably  fruitful  technique--a  technique  that  has 
grown  into  a  scientific  discipline  of  widespread  application  and  enormous 
potential.    Eloquent  testimony  to  its  value  is  seen  in  the  growth  of  the 
Association  itself--from  its  21  founders  to  a  membership  approaching 
2000  from  16  nations.    To  those  founders,  many  of  whom  are  present  today, 
I  should  like  to  offer  a  special  word  of  congratulations  on  the  truth 
of  your  vision  and  the  success  of  your  efforts. 

Four  who  are  not  present--Drs .  Wilton  Earle,  Warren  Lewis,  Charles 
Pomerat  and  Philip  White--are  with  us  in  spirit.    They  would  have  wanted 
nothing  more  than  to  witness  this  manifestation  of  the  importance  of 
their  work,  both  to  biological  science  and  to  medical  practice. 

The  occasion  is  also  highly  significant  in  point  of  time.    For  it 
constitutes  a  reaffirmation  of  the  vital  and  prolific  role  of  basic 
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science  at  a  time  when  the  social  relevance  of  such  endeavor  is  widely 
chal lenged--so  much  so,  in  fact,  that  a  major  threat  to  our  hopes  of 
improving  the  health  of  the  American  people  is  the  anti -research  climate 
of  the  day. 

It  will  be  my  purpose  tonight  to  view  tissue  culture  from  the  stand- 
point of  a  Federal  science  administrator  whose  business  it  is  to  recognize 
and  foster  research  applicable  to  many  health  missions.    I  will  try  to 
express  certain  convictions  as  to  the  role  of  basic,  or  discipline- 
oriented,  research  in  mission-oriented  programs.    And  I  will  draw  on 
examples  of  recent  advances  against  three  health  problems  to  illustrate 
how  productive  the  technique  of  tissue  culture  is  proving  to  be. 

The  mission-oriented  programs  of  the  National  Institutes  of  Health 
exist  to  improve  the  health  of  people  through  research,  education  and 
communications.    The  most  important  avenue  to  this  goal  is  through  the 
development  of  new  knowledge  of  basic  life  processes.    To  assert  this 
principle  in  the  last  third  of  the  Twentieth  Century  may  seem  unnecessary, 
for  it  has  long  been  recognized.    We  hear,  for  instance,  the  chemist 
John  William  Draper,  writing  a  century  ago--and  long  before  the  era  of 
"big  science"--as  he  points  to  both  the  abstract  and  practical  fruits 
of  research: 

The  scientific  study  of  Nature  [he  said]  tends  not 
only  to  correct  and  enoble  the  intellectual 
conceptions  of  man;  it  serves  also  to  ameliorate 
his  physical  condition. 

Yet  there  does  seem  to  be  need  today  for  an  assertion  of  the  value 

of  basic  science  amid  the  pressures  upon  institutions  to  eschew 


dilettantism  and  get  on  with  the  solving  of  "real"  problems,    in  such 
an  atmosphere,  we  must  examine  the  commitment  to  basic  science  which  is 
implicit  in  our  national  health  effort. 

Although  our  country's  early  history  does  not  show  a  consensus  as 
to  the  Government's  role  in  science,  the  Federal  commitment  has  been 
promulgated  in  both  law  and  tradition.    Most  early  science  programs  were 
created  in  response  to  national  crises,  and  many  have  come  down  to  us 
as  vestiges  of  those  emergency  operations.    One  example  was  the  Army 
Medical  Library,  which  emerged  from  the  Civil  War  and  became  in  recent 
years  the  National  Library  of  Medicine. 

The  research  component  of  the  National  Institutes  of  Health  originated 
in  1887  as  a  small  biological  laboratory  on  Staten  Island,  New  York.  It 
was  established  out  of  concern  for  the  threat  to  public  health  of  the 
great  waves  of  immigration  at  that  time.    Its  founder,  Joseph  Kinyoun, 
was  the  first  to  detect  cholera  organisms  in  persons  entering  the  country. 

World  War  I  brought  a  host  of  science  agencies,  but  few  long 
survived  the  armistice.    They  included  the  National  Research  Council 
and  small  research  activities  within  disease  control  programs  of  the 
Public  Health  Service. 

After  the  national  emergency  of  World  War  II,  there  was  a  change  in 
the  pattern.    Hiroshima  and  the  advent  of  antibiotics  had  effectively 
demonstrated  what  science  and  technology  could  do,  and  the  Federal 
Government  assumed  responsibility  for  its  continued  support.    This  is 
attributable  in  no  small  measure  to  the  advice  of  Vannevar  Bush  in 
Science^the  Endless  Frontier,  urging  the  President  to  retain  the 
contractual  arrangements  with  universities  and  other  private  laboratories 


which  could  be  turned  to  peacetilne  uSiQ.    One  result  of  lasting  importance 
was  that  NIH  continued  to  support  under  its  general  grants  program  the 
biomedical  studies  that  had  been  sponsored  by  the  wartime  Office  of 
Scientific  Research  and  Development. 

Moreover,  the  pattern  of  NIH  support  of  research  in  major  disease 
categories,  begun  under  the  National  Cancer  Act  of  1937,  was  extended 
shortly  after  the  war  to  include  many  important  health  problems.  In 
addition  to  aiding  research,  the  several  new  Institutes  established  by 
the  Congress--Heart,  Dental,  Neurology,  Arthritis    and  Metabolic  Diseases, 
Allergy  and  Infectious  Diseases,  Child  Health,  General  Medical  Sciences, 
and  the  new  Environmental  Health  Sciences  and  Eye  Insti tutes--were 
authorized  to  make  awards  for  research  training.    Thus  NIH  grew  in 
statutory  responsibility  as  well  as  the  magnitude  of  its  supportive 
operations,  and  was  charged  with  broad  responsibilities  for  the  future. 

The  Federal  Government  now  supports  two  thirds  of  the  Nation's  $2.6 
billion  effort  in  biomedical  research.    And  NIH  accounts  for  a  little  over 
half  of  the  Federal  contribution,  predominantly  in  the  form  of  grants  to 
nonprofit,  non-Federal  institutions. 

Of  all  NIH  funds  for  research,  education,  and  the  National  Library 
of  Medicine,  an  estimated  20  percent  this  fiscal  year  will  support  non- 
Federal  training  of  scientists  and  health  professionals,  while  30  percent 
will  aid  research  and  educational  construction,  special  resources,  and  the 
general  Institutional  environment.    The  largest  part,  47  percent,  will 
support  research  projects. 

In  general,  the  new  pattern  of  Federal  operation  in  science  which 
has  evolved  since  World  War  II  is  one  of  broad  support  of  research  and 
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development,  mainly  through  mission-oriented  programs.    In  health- 
related  research,  a  greater  proportion  of  the  Nation's  total  effort 
depends  upon  Federal  sources  than  in  other  areas— say,  medical  education 
or  service.    For  example,  about  80  percent  of  sponsored  research  in 
medical  schools  derives  from  the  Federal  Government,  as  compared  with 
only  50  percent  of  the  schools'  total  expenditures.    All  in  all,  the 
nature  and  dimensions  of  the  Federal  science  enterprise  imply  a  major, 
long-term  commitment  to  the  scientific  and  medical  communities--a 
commi  tment 

t    To  sustain  the  total  apparatus  of  research  and  training  that 
have  been  created  at  great  effort  and  cost. 

§    To  meet  the  :.pecial  needs  that  can  now  be  anticipated,  such  as 
rising  costs  from  both  inflation  and  the  growing  sophistication 
of  science. 

0    And  to  exploit  the  new  research  opportunities  that  emerge. 

The  pressing  social  problems  of  today--the  problems  of  the  cities, 
of  health,  of  the  universities,  and  of  race--are  so  urgent  that  there  is 
a  special  need  to  articulate  clearly  the  nature  and  relevance  of  basic 
science.    Those  in  this  room  will  agree  readily  to  the  following  assertions 
•    That  much  valuable  new  knowledge  arises  through  basic  research-- 
through  studies  designed  to  advance  frontiers  in  the  scientific 
disciplines. 
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t    That  progress  toward  social  goals,  even  through  mission-oriented 
programs,  depend:-,  heavily  upon  the  freedom  of  the  investigator 
to  pursue  his  discipline-oriented  studies. 

•    And  that  the  conquest  of  major  diseases  will  require  long-term 
programs  in  which  the  baste  pool  of  knowledge  is  at  present 
inadequate  and  must  be  constantly  replenished. 

As  I  say,  we  agree--but  others  are  raising  serious  questions  con- 
cerning just  these  points.    In  discussing  the  issues,  I  have  found  two 
diagrams        useful.    These  are  adapted  from  TRACES-- "Technology  in 
Retrospect  and  Critical  Events  in  Science"--a  study  conducted  for  NSF 
by  the  Illinois  Institute  of  Technology  Research  Institute.    They  illustrate 
well,  I  think,  the  relationship  of  basic,  applied  and  developmental 
research  in  the  overall  process  that  eventually  leads  to  technological 
innovations . 

The  first  chart  [1]  represents  the  evolution  of  the  electron 
microscope.    Without  attempting  to  follow  this  in  detail,  we  see  how 
nonmission  research,  paramount  in  the  initial  stages  (red  dots),  becomes 
mixed  with  mission-oriented  research  (blue  triangles),  and  finally  leads 
to  development  and  application  (green  squares). 

The  next  chart  [2]  shows  the  evolution  of  oral  contraceptives,  using 
the  same  symbols. 

But  some  of  our  best  examples  can  be  seen  in  your  own  fields.  Thus, 
I  have  asked  for  help  from  several  NIH  scientists  in  examining  some 
current  research  projects  involving  tissue  culture.    These  examples,  I 
think,  represent  dramatically  the  splendid  opportunities  that  have  been 


opened  in  mission-oriented  programs  through  use  of  a  technique  owing  much 
to  basic  investigation. 

We  find  in  the  field  of  cancer  some  of  the  first  applications  of 
tissue  culture  to  a  health  problem.    These  early  efforts  are  typical 
of  the  process  by  which  a  technique  is  developed  in  the  course  of  its 
application,  the  practical  problem  defining  to  some  extent  the  directions 
of  the  basic  research.    For  instance,  it  was  early  recognized  in  attempts 
to  study  carcinogenesis  in  vitro  that  certain  technical  advances  would 
be  desirable  or  necessary: 

•  Larger  cultures, 

•  Chemically  defined  media, 
0    Pure  cell  lines. 

In  what  ways,  I  have  asked  our  scientists,  has  success  in  these 
objectives  been  paying  off? 

You  will  recall  that  Gey  at  the  Johns  Hopkins  Hospital  (1941)  and 
Earle  at  the  National  Cancer  Institutes  (1943)  had  shown  that  normal  cells 
from  rodents,  after  a  period  of  growth  in  tissue  culture,  give  rise  to 
tumors  when  reimpl anted  into  animals.    Subsequent  work  by  these  and  other 
investigators  demonstrated  that  spontaneous  neoplastic  transformation  is  a 
reproducible  phenomenon  occurring  in  cells  from  many  tissues  and  species. 

In  1966  investigators  at  NCI,  taking  advantage  of  ample  cultures 
and  chemically  defined  media,  observed  that  certain  types  cf  serum  used 
in  the  medium  can  delay  or  possibly  prevent  this  phenomenon.    Tumors  were 
obtained  from  cells  grow.''  on  a  medium  containing  horse  serum  but  not  from 
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those  grown  on  fetal  calf  serum.    In  the  search  for  an  explanation  of  this 
remarkable  finding,  the  following  observations  have  been  made: 

•  That  irregularities  in  chromosome  number  and  morphology  precede 
the  appearance  of  neoplasia. 

•  That  there  are  fewer  structural  alterations  in  the  chromosomes 
of  cells  in  fetal  calf  serum  than  in  horse  serum. 

•  That  horse  serum,  in  fact,  seems  to  induce  chromosomal  breakage. 

•  That  profound  morphologic  and  metabolic  adaptations  are  associated 
with  the  neoplastic  transformation,  including  the  emergence  of  a 
new  cell  type. 

•  That  a  cell  line  of  neoplastic  tissue  cultures  in  vitro  had  a 
high  RNA  methylating  capacity,  a  result  consistent  with  the 
hypothesis  that  aberrant  methylation  may  be  requisite  to  some 
types  of  neoplasia. 

•  And  that  previously  unsuspected  viruses  are  demonstrable  in  some 
cul tures . 

But  now,  if  I  may,  I  shall  leave  this  very  promising  frontier  and 
move  on  to  another. 

Modern  virology  and  vaccine  development  are  indebted  to  tissue  culture 
through,  the  work,  originally,  of  Enders,  Weller  and  Robbins.    Their  classic 
observation  in  1949  that  polio  viruses  would  grow  in  cell  cultures  derived 
from  nonnervous  tissues  led,  of  course,  to  the  development  of  polio  vaccines. 
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The  revolution  in  virology,  however,  stemmed  from  their  observation  that 
virus  growth  in  cell  cultures  could  be  detected  by  a  superficial  microscopic 
examination  for  cytopathic  effect.    This  provided  the  virologist  with  the 
simple  tools  needed  to  search  for  so-called  "new"  viruses  and  to  study 
"old"  viruses. 

The  cultivation  of  polio  virus  in  tissue  culture  revealed  a  way  to 
work  with  the  viruses  of  such  common  childhood  diseases  as  measles, 
varicella  and  rubella.    More  startling  was  the  recovery  of  scores  of 
unexpected  agents:    adenoviruses,  rhinoviruses ,  parainfluenza  viruses, 
echovi ruses,  reovi ruses  and  others.    This  opportunity  to  cultivate  many 
viruses  old  and  new  launched  two  decades  of  unparalleled  progress  in 
virology  and  vaccine  development. 

With  respect  to  the  interrelationship  of  basic  and  applied  research, 
some  points  might  be  made  about  the  initial  events.    The  work  of  Enders 
et.  a]_.  was  basic  research  in  that  they  were  interested  in  the  general 
effects  of  viruses  on  cells  in  culture.    While  this  is  an  example  of  the 
push  that  tissue  culture  gave  virology,  the  reverse  is  equally  true. 
The  great  step  in  virology  created  a  demand  for  tissue  culture  know-how, 
reagents  and  equipment.    So  in  a  very  real  way,  tissue  culture  develop- 
ment in  the  past  two  decades  has  ridden  the  crest  of  the  surge  in  virology; 
and  of  course,  many  other  fields--oncology ,  physiology,  genetics,  etc.-- 
have  been  enriched  in  the  process. 

In  at  least  one  area  of  virology--vaccine  development--we  are  largely 
in  an  applied  research  phase  intimately  dependent  upon  cell  culture  methods. 
One  of  these  areas  of  targeted  research  has  just  delivered  another  vaccine 
to  control  human  disease.    I  refer  to  live  rubella  virus  vaccine,  which 
our  Division  of  Biologies  Standards  licensed  for  general  use  only  yesterday. 
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Rubella  vaccine  is  in  every  sense  a  child  of  tissue  culture,  and 
owes  its  development  not  only  to  the  virologists  but  also  to  the 
investigators  who  for  many  decades  sought  the  successful  propagation  of 
cells  i_n  vitro. 

Many  stages  of  the  vaccine's  development  depended  on  the  tissue 
culture  technique.    The  virus  was  first  isolated  in  1962  using  tissue 
culture  methods.    These  were  again  instrumental  in  characterizing  the 
agent  as  an  RNA  virus  approximately  50  mu  in  size,  and  in  defining  its 
biological  properties.    During  the  rubella  epidemic  of  1964, 
with  its  toll  of  50,000  defective  pregnancies,  the  availability  of 
specific  diagnostic  techniquer.--invol ving  tissue  cul tures--enabled 
physicians  to  delineate  the  pathology  of  maternal -fetal  rubella.  And 
these  same  tools  were  used  by  scientists  at  NIH  in  working  out  the 
hemagglutination-inhibition,  or  HI,  test  for  rubella  immunity,  which  has 
been  used  to  gather  the  epidemiologic  data  now  vital  as  we  begin  the 
control  of  the  disease. 

The  virus  was  attenuated  by  serial  passage  in  cell  cultures,  and  its 
attenuation  was  detected  and  measured  by  still  other  culture  methods. 
Now  the  pharmaceutical  industry  is  mass  producing  the  live  vaccine  in 
tissue  cultures,  once  again  drawing  upon  the  experience  you  in  this  audience 
have  gained  over  the  years. 

Tissue  culture  techniques  have  also  been  at  the  heart  of  some  of  the 
most  interesting  recent  developments  in  our  knowledge  of  human  hereditary 
diseases.    We  are  just  now  gaining  a  glimpse  of  the  potential  value  that 
can  accrue  to  both  clinical  medicine  and  basic  biology  through  use  of  this 
viable  bridge  between  the  two  areas. 
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An  ever-increasing  number  of  biochemical  mutations  associated  with 
human  hereditary  diseases  are  being  found.    Many  are  enzyme  defects  that 
are  expressed  in  fibroblasts  cultured  from  simple  skin  biopsies.  With 
this  approach  a  much  more  detailed  study  can  be  made  of  the  biochemical 
consequences  of  the  mutation  than  would  be  possible  with  tissues  available 
directly  from  patients. 

From  the  economic  standpoint,  the  approach  is  especially  attractive 
in  that  is  does  not  require  the  continued  presence  of  the  patient  in  an 
expensive  hospital  bed.    Moreover,  it  greatly  extends  the  range  of  patient 
material  that  can  be  studied,  since  the  patient's  physician  even  in  a 
remote  area  can  obtain  the  skin  biopsies  and  mail  them  in  culture  media 
to  the  investigator.    Further  economy  is  provided  by  the  ability  to  freeze 
the  cells,  store  them  for  extended  periods,  and  revive  them  long  after 
the  patient's  departure  from  the  clinic.    Even  his  death  does  not 
necessarily  terminate  the  investigation,  for  viable  fibroblasts  have  been 
cultured  from  skin  biopsies  taken  as  long  as  24  to  48  hours  after  clinical 
death  of  an  affected  person. 

Through  use  of  human  fibroblasts  in  culture,  recent  studies  have 
shown  that  females  heterozygous  for  X-1 inked  biochemical  disorders  show 
mosaicism  in  their  somatic  cells,  with  expression  of  the  normal  X-chromosome 
in  some  cells  and  the  defective  one  in  others  (in  accordance  with  the 
hypothesis  of  Mary  Lyon).    Such  mosaicism  has  recently  been  identified  at 
NIH  in  heterozygote  carriers  of  a  sex-linked,  recessive  neurological 
disease  resulting  from  a  defect  in  an  enzyme  of  purine  metabolism. 

In  the  course  of  clinical  studies  under  J.E.  Seegmiller  of  our 
National  Institute  of  Arthritis  and  Metabolic  Diseases,  it  was  learned  that 
a  maternal  relative  of  one  of  our  patients  was  pregnant.    Her  physician 
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in  Vermont  placed  a  simple  skin  biopsy  in  culture  medium  and  sent  it  to 
NIH  by  mail.    Dr.  Seegmiller's  group  cultured  the  fibroblasts  and  found 
the  two  cell  populations  that  are  characteristic  of  the  heterozygote 
state,  confirming  that  the  mother  was  indeed  at  risk  for  producing  a 
defective  child.    Within  twenty-four  hours,  she  was  admitted,  and  an 
obstetrician  obtained  a  small  amount  of  amniotic  fluid  (by  amniocentesis) 
Some  of  the  amniotic  cells  were  stained.    They  revealed  heterochromatin 
material --the  "Barr  bodies"  cha'-^acteristic  of  female  cells--allowing  our 
physicians  to  reassure  the  mother  promptly  that  her  baby  would  be  a  girl 
and  thus  not  afflicted. 

Then  the  rest  of  the  amniotic  cells  were  grown  in  culture.  They 
did  reveal  mosaicism,  indicating  that  the  female  fetus  was  also  a  carrier 
They  also  demonstrated  for  the  first  time  the  biochemical  capability  of 
identifying  all  four  of  the  possible  genotypes  for  this  disorder  in  the 
unborn-child  around  the  mid-point  of  the  pregnancy. 

These  studies  open  the  way  for  a  preventive  program  to  control  this 
serious  and  incapacitating  neurological  disorder.     Through  prenatal 
diagnosis  and  control  of  gestation,  parents  carrying  such  serious 
hereditary  defects  will  ultimately  be  able  to  utilize  their  unaffected 
normal  genes  to  produce  the  normal  children  they  desire.    The  list  of 
genetic  disorders  that  are  potentially  treatable  by  this  approach  has 
been  considerably  extended  since  the  presentation  by  Dr.  Uhlendorf  of 
our  Division  of  biologies  Standards  at  your  last  year's  meeting. 

In  another  study  investigators  have  been  able  to  show  the  mutual 
correction  of  two  different  enzyme  defects  by  fusion  of  the  two  humin 
mutant  fibroblast  lines.    This  achievement  gives  promise  of  extending 
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to  human  diploid  cells  some  of  the  approaches  used  with  remarkable 
effectiveness  in  the  genetic  analysis  of  microbial  systems. 

Tissue  culture  may  be  expected  to  increase  greatly  our  understanding 
of  hereditary  disorders.    It  also  opens  the  way  for  participation  by  far 
more  individuals  than  heretofore  in  the  investigation  of  interesting  basic 
aspects  of  clinical  disease.    Biologists,  biochemists  and  others  who  may 
have  had  no  formal  training  in  clinical  medicine  can  thus,  if  they  desire, 
find  a  new  type  of  relevance  to  their  work. 

So  far,  I  have  talked  about  the  necessity  of  supporting  basic  science 
in  mission-oriented  programs,  about  the  Federal  commitment  to  basic 
science,  and  about  the  interrelationship  of  basic  and  applied  research 
in  the  quest  for  new  knowledge  relating  to  health.    Tissue  culture,  a 
field  representing  the  full  spectrum  of  research,  serving  on  the  one  hand 
to  advance  many  fundamental  disciplines  and  on  the  other  to  yield  practical 
techniques  and  materials  to  medicine,  constitutes  a  microcosm  in  which  all 
the  processes  of  scientific  development  can  be  observed. 

Now  I  should  like  to  express  a  few  thoughts  relating  biological 
science  to  the  future  of  man.    In  a  word,  the  future--that  brave  new  world 
which  civilization  and  aspiration  seem  always  to  promise--is  largely 
dependent  upon  further  progress  in  the  biological  sciences,  and  such 
progress  cannot  be  taken  for  granted. 

In  my  emphasis  tonight  on  research,  I  would  not  minimize  the  other 
requisites  to  advancement  in  health: 

0   Education  and  biomedical  conmunications . 
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f    Viable  private  research  institutions  and  agencies,  including 
the  universities  and  the  pharmaceutical  industry. 

0    Efficient  health-care  delivery  systems. 

•    And  a  population  well  motivated  and  economically  able  to  utilize 
the  resources  available. 

But  the  wellspring  is  biological  science,  performed  in  a  climate 
of  free  inquiry,  on  a  long-term  basis.    Broad  support,  taking  into  account 
the  perpetuation  and  replenishment  of  programs,  must  sustain  institutions 
and  investigators  conducting  basic  and  applied,  preclinical  and  clinical 
research,  in  balance.    During  the  present  period  of  budget  constraints, 
the  support  will  be  less  than  could  be  wisely  spent;  but  I  see  nothing 
on  the  horizon  that  militates  against  our  continuing  to  award  Federal 
funds  on  the  basis  of  scientific  excellence.    The  danger  lies  in  the 
competition  between  science  and  other  societal  needs,  including  health 
services.    And  here  we  can  only  reiterate,  loud  and  clear,  that  health 
services  without  new  content  derived  from  science  offer  no  final  answers. 

The  future  of  man  will  depend  also  on  society's  selection  of  research 
missions,  for  these  in  a  general  way  influence  scientific  progress  in 
all  phases.    A  very  high  priority  should  be  given  to  the  support  of  basic 
biological  science.    Only  in  this  way  can  we  have  the  scientific  base  to 
approach  the  major  problems  facing  the  world  today--overpopul ation ,  chronic 
disease,  congenital  defects,  behavioral  disorders,  and  deterioration  of 
man's  environment. 


In  closing,  let  me  pay  tribute  to  this  organization  for  its  special 
contributions  to  young  people  needing  assistance.    You  have  welcomed 
new  members,  kept  dues  down,  and  established  special  training  courses 
to  meet  the  needs  of  a  large  number  of  fields.    As  in  all  your  endeavors, 
the  beneficiaries  are  the  biological  sciences,  medicine  and  humanity. 
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